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ADVERTISEMENT. 

The  scientific  publications  of  the  United  States  National  Museum 
consist  of  two  series — the  Proceedings  and  the  Bulletins. 

The  Proceedings,  the  first  volume  of  which  was  issued  ux  1878,  are 
intended  primarily  as  a  medium  for  the  publication  of  original,  and 
usually  brief,  papers  based  on  the  collections  of  the  National  Museum, 
presenting  newly  acquired  facts  in  zoology,  geology,  and  anthropol- 
ogj,  including  descriptions  of  new  forms  of  animals,  and  revisions  of 
limited  groups.  One  or  two  volumes  are  issued  annually  and  dis- 
tributed to  libraries  and  scientific  organizations.  A  limited  number 
of  copies  of  each  paper,  in  pamphlet  form,  is  distributed  to  specialists 
and  others  interested  in  the  different  subjects,  as  soon  as  printed. 
The  date  of  publication  is  printed  on  each  paper,  and  these  dates  are 
also  recorded  in  the  tables  of  contents  of  the  volumes. 

The  BuUetinSj  the  first  of  which  was  issued  in  1875,  consist  of  a 
series  of  separate  publications  comprising  chiefly  monographs  of 
large  zoological  groups  and  other  general  systematic  treatises  (occa- 
sionally in  several  volumes),  faunal  works,  reports  of  expeditions, 
and  catalogues  of  type-specimens,  special  collections,  etc.  The  ma- 
jority of  the  volumes  are  octavos,  but  a  quarto  size  has  been 
adopted  in  a  few  instances  in  which  large  plates  were  regarded  as 
indispensable. 

Since  1902  a  series  of  octavo  volumes  containing  papers  relating 
to  the  botanical  collections  of  the  Museum,  and  known  as  the  Con- 
tributums  from  the  National  Herbarium,  has  been  published  as  bul- 
letins. 

The  present  work  forms  No.  71  of  the  Bulletin  series. 

Richard  Rathbun, 
Assistant  Secretary,  Smitlisonian  Institution, 

In  charge  of  the  United  States  National  Museum, 

Washington,  D.  C,  June  18,  1910. 
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INTRODUCTION. 

This  paper  is  the  first  part  of  a  work  the  intent  of  which  is  to 
describe  and  illustrate  the  Foraminifera  of  the  North  Pacific  Ocean. 
This  part  includes  the  families  Astrorhizidse  and  Lituolidse,  together 
often  known  as  the  Arenaceous  Foraminifera.  These  are  usually 
considered  the  more  primitive  group  and  are  therefore  treated  first. 

The  collection  of  recent  Foraminifera  in  the  United  States  National 
Museum  has  been  carefully  studied  in  so  far  as  it  represents  the  area 
in  question.  From  the  work  of  the  various  vessels  of  the  Navy 
Department,  the  Coast  and  Geodetic  Survey,  and  the  Bureau  of  Fish- 
eries a  mass  of  material  has  accumulated  which  has  been  of  great 
value  in  this  work.  A  more  detailed  account  of  these  collections  will 
be  given  later. 

There  have  been  few  works  dealing  with  the  Foraminifera  of  this 
area,  and  such  records  as  exist  have  been  included  here.  Except 
where  acknowledgment  is  given,  the  figures  have  been  drawn  by  the 
writer  from  material  in  the  collection  of  the  U.  S.  National  Museum  or 
have  been  reproduced  from  photographs  taken  at  the  National  Mu- 
seum of  specimens  in  the  same  collection.  Where  recorded  species 
are  not  well  represented  in  the  collection,  figures  from  other  works 
have  been  used  and  due  acknowledgment  given. 

A  considerable  number  of  changes  in  the  nomenclature  and  syste- 
matic arrangement  have  been  made  in  an  attempt  to  separate  more 
clearly  species  and  groups  which,  after  a  study  of  this  material,  seem 
to  be  distinctive. 

I  wish  to  express  my  great  appreciation  of  the  kindness  with  which 
the  U.  S.  National  Museum  and  its  staff  have  so  freely  met  my  various 
needs  in  the  preparation  of  this  work. 

Joseph  Augustine  Cushman. 
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GENERAL  ACCOUNT. 

The  Foraminifera  are  for  the  most  part  minute  animals  varying  in 
size  from  a  fraction  of  a  millimeter  to  several  millimeters  in  length, 
but  may  develop  a  test  several  inches  across;  these,  however,  are 
rare  exceptions.  A  few  species  live  in  fresh  or  brackish  water,  but 
the  great  majority  live  in  the  ocean.  They  occur  at  all  depths,  but 
are*  most  frequent  at  moderate  depths  in  the  ocean  basins,  where  they 
form  characteristic  deposits — the  so-called  "globigerina  ooze.'*  In 
the  vicinity  of  tropical  coral  islands  many  species  occur  in  great 
abundance. 

The  animal  itself  is  a  single-celled  form  with  one  or  many  nuclei, 
as  will  be  later  explained.  The  test,  in  many  cases  at  least,  is  really 
an  internal  structure,  as  the  thin  film  of  protoplasm  which  covers  it 
in  the  perforate  forms,  and  probably  in  others,  is  capable  of  secreting 
the  material  of  the  test,  to  repair  breaks,  etc. 

Comparatively  little  is  known  concerning  the  animal  of  the  Foram- 
inifera except  in  certain  littoral  species.  The  great  mass  of  the  work 
on  the  group  has  been  confined  to  a  study  of  the  empty  tests.  In 
the  present  work  the  material  has  been  dried  in  almost  all  cases.  As 
a  result  little  has  been  noted  in  regard  to  the  animal  itself. 

As  single-celled  animals  the  Foraminifera  are  especially  interesting, 
and  their  structures  do  not  need  explanation  on  the  basis  of  organs 
or  tissues.  There  is  much  beauty  in  the  curves  of  the  test  and  in  its 
ornamentation,  the  patterns  of  the  latter  often  being  very  intricate. 

For  some  time  after  their  discovery  the  Foraminifera  were  thought 
to  be  a  group  of  the  cephalopods,  and  many  of  the  coiled  species  have 
the  appearance  of  minute  nautiloid  cephalopods.  Many  of  the 
generic  names  were  applied  before  the  true  relationships  were  known. 
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Many  of  the  coile<t.jFa'nna  were  early  described  as  species  of  NauiUui, 
and  it  was  not-iibtn  1835  when  Dujardin  recognized  the  relationship 
of  the  group'.]t6  the  rhizopods  that  their  systematic  position  was 
finally  settjwjv 

The  class^cation  of  the  group  has  been  very  differently  treated  by 
later  vn;iters.  Led  by  W.  B.  Carpenter,  there  grew  up  what  may  be 
tenin4  ^^^  English  school  of  workers  on  this  group.  Four  names 
staW/Out  prominently,  those  of  W.  B.  Carpenter,  W.  K.  Parker, 
T( 'Rupert  Jones,  and  H.  B.  Brady.    The  first  three  especially  worked 

'•ito-  the  basis  of  no  sharp  lines  of  demarcation  between  species  or 
•/genera  or  even  between  larger  groups.     The  group  was  supposed  to 

*  be  very  variable,  in  fact  so  much  so  that  genera  were  recognized  as 
tentative  only  and  not  really  distinct.  Brady,  while  holding  many 
of  the  same  views,  nevertheless  described  many  new  genera  and 
species,  drew  the  line^  more  closely  for  the  genera,  and  worked  out  a 
fairly  good  classification  of  the  whole  group.  He  was,  however,  led 
by  the  same  plea  of  variation  to  unite  recent  forms  with  often  dis- 
similar fossil  species,  on  the  basis  of  similar  characters  in  one  part 
or  another,  even  while  the  whole  test  was  often  very  different.  With 
the  large  series  obtained  in  the  present  work  it  is  possible  to  show,  not 
only  that  variation  is  not  so  great  as  was  thought  by  the  Snglish 
school,  but  what  was  by  them  called  variation  is  not  variation 
at  all  but  definite  stages  in  the  development  of  the  test,  which  often 
at  different  st^es  has  very  different  characters.  In  the  light  of  the 
present  knowledge  of  the  life  history  and  the  microapheric  and 
megalospheric  forms  these  supposed  variations  take  on  a  decidedly 
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seemed  to  prove  the  contrary  in  regard  to  many  species.  With  the 
lines  of  demarcation  of  species  more  closely  drawn,  it  will  be  apparent 
that  certain  of  them  have  well-defined  areas  of  distribution  and  are 
found  only  between  certain  bathymetric  altitudes.  Not  only  is  this 
true  in  regard  to  species,  but  various  species  form  definite  faunas,  as 
will  be  later  discussed.  With  plenty  of  specimens  for  comparison 
from  different  areas  it  is  fairly  easy  to^  show  the  specific  differences 
and  the  actual  amount  of  the  variation. 

Throughout  the  group  of  the  Foraminifera  there  is  a  nearly  com- 
plete series,  from  a  simple  gelatinous  covering  of  the  cell  in  some  of  the 
fresh-water  forms  to  the  complex  calcareous  test  of  the  higher  groups. 
The  fresh-water  forms,  while  not  considered  in  the  systematic  part  of 
the  present  work,  are  nevertheless  of  especial  interest  on  account  of 
their  primitive  characters.  In  Myxotheca  the  simplest  sort  of  cover- 
ing is  found,  a  gelatinous  test  which  is  flexible,  so  that  it  takes  the 
shape  of  the  changing  form  of  the  cell.  There  is  here  also  no  definite 
aperture,  the  pseudopodia  being  pushed  through  at  any  poi^t.  In 
others  of  the  fresh-water  forms  the  test  may  be  of  flexible  chitinous 
material,  but  has  a  definite  shape  when  the  animal  is  at  rest  and  usually 
one  or  more  definite  and  permanent  orifices. 

In  the  marine  species,  which  form  the  basis  of  the  present  work, 
there  is  usually  a  definite,  specific  form  to  the  test  and  the  aperture  is 
permanent.  The  materials  use*d  in  making  the  test  may  be  grouped 
in  two  classes,  (1)  those  derived  from  foreign  sources,  and  (2)  those 
secreted  by  the  animal  itself.  The  foreign  materials  are  derived  from 
the  bottom  on  which  the  animal  lives,  and  therefore  even  in  the  same 
species  found  under  different  conditions  there  is  some  variation  in  the 
character  of  the  materials  used.  In  general,  however,  there  seems  to 
be  a  certain  amount  of  selective  power  on  the  part  of  certain  forms, 
and  such  characters  have  been  used  as  of  generic  rank  in  systematic 
work.  The  foreign  material  most  frequently  used  is  the  mud  or  sand 
of  the  ocean  bottom,  but  certain  forms  use  sponge  spicules,  either 
making  them  into  a  soft  felted  mass  (PUulina)  or  arranging  them  in  a 
definite  maimer  and  firmly  cemented  (Technitella) ,  Other  foraminif- 
eral  tests  may  be  used,  as  may  various  small  bodies  which  come 
within  the  range  of  the  animals.  The  cement  in  the  agglutinated 
tests  may  be  chitinous,  of  iron  oxide,  or  calcareous. 

Of  these  calcareous  tests  two  sorts  have  been  recognized,  one  with 
a  definite  aperture  or  series  of  apertures  and  with  minute  pores  (the 
perforate  group) ,  the  other  with  a  definite  aperture  or  series  of  apertures 
but  without  minute  pores  (the  porcellanous  group) .  By  many  writers 
the  latter  group,  represented  by  the  MiUolidse,  has  been  held  to  be 
primitive  and  a  group  which  had  not  developed  perforations.  On  the 
other  hand,  certain  evidence,  such  as  the  perforate  condition  of  the 
early  chamber  of  Peneroplia  and  other  genera,  would  indicate  that  tk^^ 
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are  derived  from  the  perforate  group  and  that  the  lack  of  pores  instead 
of  being  a  primitive  condition  may  in  reality  be  a  specialized  one 
derived  from  a  condition  in  which  pores  were  developed  throughout 
the  life  of  the  individual. 

In  general  the  test  of  the  Foraminifera  may  be  single  chambered  or 
many  chambered.  Contrary  to  the  impression  given  by  certain 
works  on  the  group,  the  process  of  adding  chambers  in  the  Foram- 
inifera, while  superficially  like  budding  or  gemmation,  is  not  necee- 
sarily  or  usually  accompanied  by  nuclear  divisions.  That  is,  instead 
of  the  new  chambers  being  potential  individuals  they  are  simply  inte- 
gral parts  of  one  cell,  and  in  the  uninucleate  form  the  single  nucleus 
is  found  in  about  numerically  the  middle  chamber.  In  the  process 
of  adding  a  new  chamber  a  portion  of  the  protoplasm  is  protruded 
from  the  aperture  and  a  new  chamber  wall  then  formed  about  it. 
In  some  cases  a  complete  wall  is  formed  with  each  newly  added  cham- 
ber, but  in  others  the  adjacent  parts  of  previous  chambers  form  the 
inner  walls  of  the  new  chamber  and  new  walls  are  formed  only  on  the 
free  parts  uf  the  protoplasmic  mass.  In  the  open  tubular  test,  such 
as  Astrorhiza  or  Hyperammina,  increase  in  the  protoplasmic  body  is 
accompanied  by  addition  of  material  at  the  open  end  of  the  tube  and 
an  increase  in  size  results.  In  single-chambered  types,  such  as 
Lagena,  the  manner  of  increase  in  size  is  problematical,  if  there  be  any 
at  all.  In  such  forms  the  entire  test*may  be  made  in  its  completed 
form  at  once  after  division,  as  is  the  case  with  certain  of  the  fresh- 
water Rhizopods. 

STRUCTURE. 
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group,  as  will  be  shown  in  certain  of  the  families  to  be  taken  up  later, 
when  the  details  will  be  discussed  at  length.  The  term  "  dimorphism ' ' 
would  hardly  cover  the  case  in  some  genera,  where  eight  or  more  dis- 
tinct stages  may  be  made  out,  each  with  its  characteristic  form  of 
chamber,  yet  all  appearing  successively  in  a  single  test. 

The  number  of  chambers  in  the  complex  tests  varies  from  a  few  to 
a  great  many.  Where  the  size  of  the  test  becomes  considerable  and  the 
chambers  correspondingly  large,  the  chamber  is  often  divided  up  in 
various  ways  into  chamberlets,  as  in  Orbitolites.  In  such  cases  the 
adjacent  chamberlets  are  usually  in  free  communication  with  one 
another.  The  walls  of  the  chamberlets  give  additional  strength  in 
many  forms  in  which  they  are  developed.  Another  characteristic 
modification  in  some  genera  is  the  development  of  labyrinthic  struc- 
tures in  the  interior  of  the  chambers.  Such  structures  are  seen  in 
Oyclammirui,  Haplostichej  Fahvlaria,  etc.  In  general,  it  seems  to  be  a 
mark  of  the  culmination  of  certain  lines  in  development,  and  many 
of  the  genera  which  developed  such  labyrinthic  structures  are  now 
extinct.  From  the  appearance  of  a  series  of  such  tests  of  one  species 
at  different  stages  in  development,  it  would  seem  as  though  this 
labyrinthic  condition  was  developed  as  a  secondary  growth  in  the 
chamber.  One  of  its  uses  may  be  to  give  added  strength  to  the  test, 
but  this  does  not  always  seem  to  be  the  case,  for  it  mt^y  occur  in  tests 
which  are  characterized  by  thick  walls. 

APERTURES. 

The  aperture  in  a  given  species  seems  to  be  rather  constant  when 
the  development  is  understood.  Much  has  been  written  upon  this 
subject;  apertural  characters  have  been  used  by  some  authors  as  a 
basis  for  systematic  work  and  discarded  by  others  as  very  variable. 
In  a  few  specimens  it  may  seem  at  first  sight  as  though  the  apertural 
characters  were  very  variable,  but  with  a  large  series  showing  different 
stages  in  development  another  phase  of  the  matter  is  presented.  In 
certain  cases  there  is  a  very  decided  change  in  the  condition  of  the 
aperture,  but  these  changes  appear  at  definite  stages  in  the  life  history, 
and  all  may  be  seen  by  cutting  back  a  single  full-grown  individual. 
In  general,  it  has  seemed  from  the  present  study  that  apertural  char- 
acters, when  studied  in  large  series,  are  a  rather  dependable  set  for 
systematic  work,  and  this  will  be  shown  to  be  true  in  the  Miliolides 
and  Lagenid£B  especially. 

In  many  species  teeth  of  various  sorts  are  developed  in  the  aperture, 
and  these  teeth  are  subject  to  various  modifications.  It  can  be  dem- 
onstrated that  these  modifications  occur  in  a  definite  sequence,  and 
that  this  sequence  is  important  from  a  phylogenetic  point  of  view. 

In  a  considerable  number  of  genera  a  definite  tubular  neck  is  devel- 
oped, with  the  aperture  at  its.end.    This  neck  is  seen  in  many  genera 
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in  a  great  many  modifications,  and  in  Lagena  the  tube  may  be  inverted 
and  be  directed  into  the  chamber  of  the  test. 

It  is  obvious  that  a  very  long  slit-like  aperture  may  be  a  source  d 
weakness  to  the  test,  especially  when  it  is  at  the  edge  of  a  thin  cham- 
ber. Usually  in  such  cases,  as  in  OrbiiolUea,  the  animal  changes  its 
aperture  from  a  single  one  in  each  chamber  to  a  considerable  number. 
Iliia  is  often  coincident  with  the  development  of  chamberlets,  but  not 
invariably  so,  for  multiple  apertures  occur  in  Peturoplis  where  there 
ore  no  chamberlets. 

OBN  AM  E  NTATION . 

Many  of  the  tests  of  the  Foraminifera  are  beautifully  ornamented. 
Raised  costte,  stnations,  knobs,  spines,  and  punctate  areas  form  the 
main  types  of  ornamentation.  Several  of  these  or  combinations  of 
them  may  occur  in  a  single  species,  the  form  of  the  ornamentation 
often  changing  as  the  chambers  of  the  test  are  developed.  Certain 
of  the  simpler  forms  of  ornamentation  may  occur  as  parallelisms  in 
widely  separated  groups.  As  a  rule,  the  proloculum  and  early  cham- 
bers are  smooth  and  unomamented,  but  there  are  certain  exceptions, 
88  in  Nodoaaria.toT  example,  where  in  some  species  ornamentation  may 
occur  on  the  first  chamber.  In  specialized  genera  it  is  not  uncommon 
to  find  certain  of  the  species  with  the  early  portion  of  the  test  orna- 
mented, but  the  last-formed  chambers  with  a  loss  of  ornamentation 
and  a  consequent  development  of  smooth  chambers.  On  the  other 
band,  there  may  be  a  thickening  of  the  test  from  without  and  the 
covering  of  the  chambers  already  formed  with  a  secondary  growth, 
often  spinose.     Such  a  condition  is  seen  in  some  species  of  Bviimina. 
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often  of  a  much  lighter  color  than  the  rest  of  the  test;  on  the  other 
handy  in  other  forms,  as  in  Ilormosina  ovicuLa^  the  tips  of  the  chambers 
are  often  much  darker  than  the  rest.  In  the  chitinous  tests  the  usual 
yellowish-brown  color  of  chitinous  structures  is  present,  and  is  some- 
what variable  in  its  tone. 

In  the  secreted  calcareous  tests  the  usual  color  is  white  when  empty. 
There  are  various  exceptions,  a  reddish  or  pinkish  color  being  most 
common,  such  as  appears  in  Globigerina  rubra  and  Truncatulina  rosea , 
or  perhaps  more  pronounced  in  Polytrema  minaceum.  In  other  cal- 
careous species,  as  in  various  species  of  DiacorhiTia,  there  is  a  brown 
color  rather  prominently  developed.  This  is  often  confined  to  the 
earliest  chambers,  and  the  later  ones  may  be  white.  In  many  species 
when  alive  there  is  probably  more  or  less  color  which  disappears  when 
the  test  is  empty. 

LIFE  HISTORY. 

For  many  of  the  Foraminifera  two  distinct  phases  have  been  dis- 
covered. One  of  these — the  microspheric  form — has  a  proloculum  or 
first  chamber  of  much  smaller  size  than  the  other — the  megalospheric 
form.     These  two  forms  arc  to  be  looked  for  in  all  species. 

The  microspheric  form  has  a  number  of  nuclei,  often  a  larger  number 
than  there  are  chambers,  scattered  irregularly  through  the  protoplasm 
of  the  body.  There  seems  to  be  a  rather  definite  relation  between  the 
size  of  the  nuclei  and  the  size  of  the  chamber  in  which  they  occur,  the 
larger  nuclei  being  in  the  lai^er  chambers  and  the  reverse.  Appar- 
ently these  nuclei  simply  divide  in  their  reproduction  during  the 
growth  of  the  test. 

When  the  animal  attains  its  adult  stage  there  is  a  great  increase 
in  the  number  of  pseudopodia,  and  the  entire  protoplasm  either  leaves 
the  test  and  accumulates  about  the  exterior  or  is  drawn  into  the 
outer  chambers.  Finally,  each  nucleus  gathers  a  mass  of  protoplasm 
about  itself  and  secretes  the  proloculun^  of  a  new  test.  This  newly 
formed  proloculum  is  of  the  larger  type  and  is  the  first  chamber  of  the 
megalospheric  form,  instead  of  being  of  the  same  size  as  that  of  the 
microspheric  parent  from  which  it  was  derived.  The  megalospheric 
form  differs  from  the  microspheric  form  in  having  a  single  nucleus. 
This  does  not  divide,  but  moves  along  as  new  chambers  are  added, 
keeping  in  about  the  middle  chamber  numerically.  Nucleoli  appear 
in  increasing  numbers  as  the  growth  continues,  and  finally  the  whole 
nucleus  breaks  down  and  a  great  number  of  minute  nuclei  appear. 
These  draw  about  themselves  portions  of  the  protoplasmic  mass  and 
then  divide  by  mitotic  division.  Finally,  the  mass  leaves  the  test  in 
the  form  of  zoospores.  These  are  then  supposed  to  conjugate  and 
to  give  rise  to  the  small  proloculum  of  the  microspheric  form,  thus 
completii^  the  life  cycle,  although  the  actual  process  of  conjugation 
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has  not  definitely  been  observed  in  this  group.  The  empty  tests  left 
behind  must  form  a  large  proportion  of  the  dredged  Foraminifera. 
The  two  forms  may  be  distinguished  by  the  size  of  the  proloculum  and, 
when  sufficiently  known,  by  other  characters  as  well. 

The  microspheric  form  is  thus  the  result  of  a  conjugation  or  a  sexual 
process,  while  the  megalospheric  form  is  the  result  of  simple  division 
or  an  asexual  process.  As  a  rule  the  megalospheric  form  is  by  far  the 
more  common,  and  in  many  species  the  microspheric  form  ia  very 
rare,  or  even  as  yet  unknown.  The  microspheric  form,  while  it  starts 
as  a  smaller  individual,  in  most  cases  attains  a  much  larger  size  than 
the  megalospheric,  as  might  be  suspected  from  the  nature  of  the  re- 
productive processes  by  which  it  is  formed.  In  species  where  there 
are  definite  stages  in  <icvelopment  it  is  usually  tlie  microspheric  form 
which  repeats  these  most  fully,  these  stages  being  reduced  or  entirely 
skipped  in  the  megalospheric  form  of  the  species. 

In  some  cases  the  megalospheric  form  may  give  rise  to  a  group  of 
megalospheric  young  instead  of  to  zoospores.  On  the  whole,  the  life 
cycle  agrees  well  with  the  alternation  of  generations  as  seen  in  certain 
other  groups  of  animals. 

PELAGIC  FORAMINIFERA, 

All  of  the  Foraminifera  may  be  divided  into  two  classes,  those 
which  are  known  to  live  at  the  surface,  relatively  a  small  number, 
and  those  which  have  been  found  only  on  the  bottom,  which  form 
the  great  majority. 

The  pelagic  species  number  but  little  more  than  twenty,  and  of 
these  few  are  really  common  at  the  surface.     The  two  genera  which 
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the  last-formed  chamber  of  the  adult.  There  is  also  a  tendency  for 
the  last-formed  chamber  to  surround  the  preceding,  ones  either 
entirely,  as  in  Orhulinaj  or  in  part,  as  in  some  of  the  species  of  Glohv- 
gerina.  Some  of  the  species  develop  very  long  spines  on  the  surface 
of  the  test.  Most  of  the  species  also  develop  a  spherical  or  nearly 
spherical  test  which,  as  has  been  shown  by  Rhumbler,  is  the  form 
which  requires  the  least  amount  of  secretion  to  cover  the  animal. 
In  the  matter  of  the  size  of  the  perforations  also  there  is  a  difference, 
even  in  species  of  the  same  genus,  between  those  living  at  the  surface 
and  those  on  the  bottom,  those  of  the  surface  forms  being  several 
times  as  large  as  those  of  the  bottom  ones.  In  general,  while  the 
various  structures  mentioned  are  also  found  in  the  bottom  spe- 
cies to  some  extent,  they  are  strikingly  characteristic  of  the  pelagic 
Foraminifera. 

Evidently  the  pelagic  character  has  been  developed  independently, 
as  there  are  members  of  three  or  more  families  represented.  The 
structures  which  they  have  developed  in  common,  therefore,  are  to 
be  regarded  as  paralleUsms  due  to  similar  environmental  conditions. 

FOOD. 

In  general,  the  food  of  the  Foraminifera  consists  of  vegetable  mat- 
ter, the  diatoms  and  algse  of  various  sorts  furnishing  the  greater 
part.  In  some  of  the  pelagic  forms,  however,  it  has  been  observed 
that  copepods  are  caught  and  eaten,  and  some  other  Protozoa  are 
also  caught. 

COLLECTION  AND  PRESERVATION. 

For  one  Uving  near  the  ocean  it  is  very  easy  to  obtain  material  for 
making  a  preliminary  study  of  the  Foraminifera.  On  stones,  on  the 
piles  of  wharves  and  bridges,  in  fact  upon  almost  anything  that  is 
stationary  for  any  length  of  time  in  the  salt  water,  the  Foraminifera 
will  be  found  in  greater  or  less  quantity.  In  the  sand  of  tide  pools 
many  species  may  be  found,  and  in  the  sand  dredged  from  a  few 
fathoms  there  are  sure  to  be  some  tests  present.  If  locaUty  is  not 
important,  and  one  merely  wishes  to  become  acquainted  with  the 
various  forms,  they  may  be  found  in  the  sand  from  sponges,  from  the 
"chairf lockers''  of  ships,  etc. 

For  the  study  of  a  definite  region  involving  any  considerable  depth 
of  water  a  special  dredging  apparatus  must  be  used,  together  with 
the  various  appUances  used  in  deep-sea  work.  As  such  methods  are 
too  elaborate  for  individual  work  as  a  rule,  it  must  be  left  largely  to 
government  vessels  and  to  especially  equipped  scientific  expeditions. 
For  getting  together  material  for  the  study  of  a  definite  fauna,  such 
as  that  of  the  North  Pacific,  it  is  necessary  to  depend  almost  wholly 
upon  the  work  of  such  specially  equipped  vessels.    The  samples  that 


10  BULLETIN   11,   UNITED  STATES   NATIOSAL   MUSEOM. 

are  brought  up  from  the  ocean  bottom  must  be  washed  in  some  wsy 
to  separate  the  mud  from  the  other  material.  One  of  the  easiest  uid 
most  expeditious  ways  is  to  shake  the  material  in  a  cloth  immersed 
in  water.  This  quickly  washes  out  the  mud  and  leaves  the  Fprami- 
nifera  with  more  or  less  sand,  fine  shells,  and  like  objects.  Such 
material  when  dried  is  easily  examined,  and  the  Foraminifera  desired 
may  be  picked  out  with  the  tip  of  a  needle  moistened  sUghtly  or  with 
a  fine  brush. 

For  the  mounting  of  the  Foraminifera  for  permanent  preservation 
nothing  better  seems  to  be  available  than  the  wooden  sUdes  men- 
tioned by  Dr.  James  M.  FUnt.  These  are  of  wood  with  a  concave 
boring  in  the  middle  of  one  side.  The  slides  themselves  are  3 
inches  long  and  one  inch  wide.  Some  of  them  as  used  in  the 
present  8tu<]y  have  been  made  thin  enough  to  fit  into  an  ordinary 
slide  box,  and  have  a  small  concave  portion,  while  another  lot 
has  been  used  nearly  twice  as  thick,  but  cut  at  the  ends  so  as  to 
shde  into  the  grooves  of  a  sUde  box.  These  latter  are  drilled  with 
a  larger  and  deeper  concavity  and  are  used  for  the  arenaceous 
and  other  lai^o  species.  The  bottom  of  the  concavity  is  blackened 
with  drop  black,  and  the  cover  is  made  of  a  slip  of  mica  held 
in  place  by  a  spring  made  of  a  thin  strip  of  brass  bent  to  con- 
form to  the  two  sides  of  the  slide  with  enough  spring  in  the  strip  to 
make  it  act  as  a  clamp  to  hold  the  piece  of  mica  securely.  This  clamp 
may  be  easily  slipped  off  when  the  specimen  is  to  bo  critically  exam- 
ined, or  with  a  hand  lens  the  specimen  may  be  studied  directly 
through  the  mica.  The  specimens  are  dropped  into  the  cavity  and 
not  faritencd  in  any  'Vfty,  and  are  iht^refiire  available  at  any  lime  for 
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.h  a  little  xylol  and  then  the  glue  dissolved  by  water.  By  turning 
I  specimen  over  and  repeating  the  process  a  thin  section  may  be 
;ainedy  which  may  then  be  mounted  permanently.  By  this  means 
arrangement  of  chambers  in  the  interior  of  a  test  may  be  studied, 
tn  when  they  may  be  entirely  hidden  in  an  ordinary  external  view. 

HISTORICAL. 

'he  North  Pacific  Ocean  as  a  whole  has  received  less  attention, 
ept  from  the  United  States  vessels,  than  any  of  the  great  ocean 
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dns.  The  idea  has  been  prevalent  that  it  was  largely  a  vast  red- 
y  area  of  great  depth.  This  was  mainly  a  result  of  the  voyage  of 
>  Challenger  J  which  certainly  did  follow  a  course  leading  over  such 
portion  of  the  bottom.  On  the  whole,  the  generalization  is  true 
it  the  ocean  bed  of  the  North  Pacific  is  a  great  red-clay  area.  In 
te  of  this  fact,  there  are,  as  was  shown  by  the  work  of  the  Nero, 
isiderable  areas  of  globigerina  ooze  containing  abundant  Forami- 
era.    As  the  aim  in  the  present  work  is  to  include  all  records  for 
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this  region,  a  short  review  of  the  work  done  on  the  Foruoinifera  will 
not  be  out  of  place. 

Ehrenberg  had  material  from  many  parts  of  the  world,  and  Bome 
of  his  samples  included  specimens  from  this  area.  Carpenter's  voik 
really  gives  an  idea  of  certain  of  the  Philippine  forms.  He  mentioni 
several  species  asoccuiTinghere,andnote8  that  they  vary  more  or  leas 
from  what  he  terms  the  same  species  from  the  Mediterranean.  Defi- 
nite data  are  not  given,  and  the  few  species  noted  as  occurring  in  the 
region  are  not  given  further  attention  in  this  work,  as  they  are  for  the 
most  part  the  larger  and  more  common  shallow-water  species  of  the 
tropical  coral-reef  fauna. 

It  is  in  Brady's  Report  on  the  Challenger  Foraroinifera  that  the 
first  real  sketch  of  the  foraminiferal  fauna  of  the  North  Pacific  is 
given,  especially  that  of  the  deeper  jtortions  of  the  adjacent  seas.  A 
considerable  number  of  species  and  varieties  are  recorded  from  this 
area,  but  the  great  majority  of  these  are  from  three  regions,  really 
from  three  stations.  In  point  of  view  of  richness,  these  are,  first, 
the  coral  reefs  of  the  Hawaiian  Islands,  at  a  depth  of  40  fathoms; 
next  a  station  off  Japan  on  the  Hyalonema  ground,  in  345  fath- 
oms; the  third  station  is  just  west  of  the  Philippines,  in  95  fathoma 
These  three  stations  together  furnished  a  large  part  of  the  North  Pa- 
cific records  of  the  Challenger  Report.  Many  of  the  other  stations 
gave  but  a  few  species;  some  none  at  all.  From  these  facts  it  might 
be  imagined  that  the  rich  fauna  of  this  area  is  in  the  shallow  water, 
and  this  has  proved  to  be  the  case.  As  a  rule,  the  globigerina  ooae 
away  from  the  oceanic  islands  is  uninteresting,  consisting  almost 
of  the  pelagic  types  of   Ctohigciirui,  I'ulviiiulina,  Sphs- 
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both  as  to  depth  and  bottom  conditions.  A  considerable  number  of 
new  species  was  discovered,  and  from  the  Ust  of  species  given  much 
can  be  made  out  as  to  the  characters  of  the  fauna.  Goes  returned  to 
the  National  Museum  a  set  of  nearly  all  the  species  he  recorded,  and 
his  selected  material  has  been  carefully  studied  in  connection  with 
the  present  work. 

In  1899  Flint's  report  on  the  Albatross  Foraminifera  **  added  to 
the  previous  knowledge  by  records  from  scattered  stations  on  the 
west  coast  of  North  America  and  a  few  species  from  the  western 
Pacific.  Most  of  the  stations  from  which  the  material  was  taken  for 
his  report  were  in  the  North  Atlantic.  His  report  on  the  Nero  mate- 
rial *  added  a  few  records  to  the  previous  ones,  although  in  that 
report  as  a  rule  only  the  genera  were  mentioned,  the  work  dealing 
with  oceanography  rather  than  determination  of  the  species  in  the 
deposits.  Something  of  the  general  character  of  the  fauna  of  various 
areas  may  be  ascertained  from  the  genera  mentioned. 

In  1906  Rhumbler  reported '^  upon  material  from  Laysan  and  the 
Chatham  Islands.  The  material  came  from  shallow  water.  Of  the 
species  recorded  a  considerable  number  were  described  as  new. 
These  records  are  especially  interesting  as  they  represent  the  littoral 
fauna  not  previously  recorded,  except  from  the  Hawaiian  Islands  in 
the  Challenger  Report.  Rhumbler's  records  show  the  existeuce  of  a 
shallow-water  fauna  of  tropical  character  about  these  islands,  and  the 
new  species  indicate  the  individuaUty  of  these  more  or  less  isolated 
areas. 

In  1908  Bagg  ^  recorded  a  considerable  number  of  species  from  the 
immediate  vicinity  of  the  Hawaiian  Islands.  These  records  add  con- 
siderably to  the  recorded  fauna  of  the  shallower  water  as  given  in  the 
Challenger  Report.  In  this  Albatross  material  the  stations  reported 
upon  were  mainly  in  globigerina  ooze  and  for  the  most  part  lack  the 
shallower  water  species  so  common  on  the  coral  reefs  of  this  region. 
The  series  selected  by  Doctor  Bagg  has  been  examined  and  the  results 
of  this  examination  appear  as  the  species  are  discussed. 

Altogether  the  eight  titles  mentioned  have  built  up  a  rather  numer- 
ous fauna  for  the  North  Pacific,  but  the  material  that  was  available 
for  all  of  them  was  rather  meager  when  compared  with  the  material 
available  for  the  present  work.  As  a  result,  not  only  has  a  very  large 
proportion  of  the  previously  recorded  species  been  rediscovered,  but 
a  great  many  species  have  been  added,  some  new,  and  some  pre- 
viously described  from  other  areas.  The  large  series  of  specimens 
has  added  greatly  to  the  ranges  of  distribution  for  species  which  were 

a  Rep.  U.  S.  Nat.  Mus.,  1897,  (1899)  pp.  249-349. 
&Bull.  55,  U.  S.  Nat.  Mus.,  1905. 
cZool.  Jahrb.  Abt.  Syet.,  vol.  24,  pp.  21-80. 
<«Proc.  U.  S.  Nat.  Mua.,  vol.  34,  pp.  113-172. 
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formerly  known  only  from  isolated  stations  and  has  shown  the  incor- 
rectness of  the  determination  of  many  species  of  this  region  as  iden- 
tical with  species  characteristic  of  the  fossil  beds  of  Europe. 

SOURCES  OF  MATERIAL. 

v.  S.  FisJieries  steamer  Albatross. — The  greatest  part  of  the  work 
of  making  known  the  ocean  bottom  of  the  North  Pacific  has  been 
done  by  the  U.  S.  Bureau  of  Fisheries  steamer  Albatross.  For  the 
last  twenty  years  the  Albatross  has  been  in  the  Pacific  Ocean  and 
has  occupied  several  thousand  dredging  and  hydrographic  stations. 
In  the  present  work  these  will  be  referred  to  in  the  usual  manner,  as 
"station  D5056"  or  "H3228,"  etc.  Of  the  Albatross  material,  that 
from  a  considerable  number  of  stations  was  available  from  the  work 
of  the  earlier  years.  These  stations  were  chiefly  along  the  Pacific 
coast  of  the  United  States,  British  Columbia,  and  Alaska.  During 
the  early  part  of  1891  dredging  operations  were  carried  on  off  the 
coast  of  California,  Mexico,  and  Central  America,  and  out  to  the 
Galapagos  Islands.  The  material  collected  was  worked  up  by  GoSs 
and  is  recorded  in  his  paper  already  referred  to.  Later,  in  1891  and 
continuing  into  1892,  the  Albatross  was  engaged  in  a  cable  survey 
between  California  and  the  Hawaiian  Islands.  About  550  stations 
were  occupied  and  a  mass  of  material  from  a  definite  line  across  that 
part  of  the  Pacific  was  gathered.  As  is  the  case  in  so  many  parts 
of  this  ocean  basin,  the  depth  for  much  of  the  distance  surveyed  was 
too  great  for  the  existence  of  many  Foramioifera,  the  majority  of 
the  soundings  consisting  of  typical  red  clay.     In  certain  parts  of  the 
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described  by  Brady  in  the  ChaMenger  Report  as  from  this  region 
only.  The  more  extended  work  of  the  Albatross  adds  much  to  our 
knowledge  of  the  real  distribution  of  these  species  formerly  known 
from  only  a  single  station. 

U.  S.  S.  Nero. — Next  in  importance  to  the  work  of  the  Albatross 
has  been  that  of  the  U.  S.  S.  Nero,  which  in  1899  and  1900  made  a 
detailed  cable  survey  across  the  North  Pacil&c  from  the  Hawaiian 
Islands  to  Midway  Island,  thence  to  Guam,  to  Luzon,  to  Guam,  to 
Yokohama,  to  Guam,  to  Midway  Island,  and  then  back  to  the  Hawai- 
ian Islands.  Thus  a  very  complete  line  of  soundings  was  made, 
giving,  in  connection  with  the  1891-92  survey  from  California  made 
by  the  AlbairosSf  a  complete  line  of  soundings  and  of  bottom  samples 
across  the  whole  North  Pacific.  The  work  of  the  Nero  by  actual 
distance  of  the  course  of  the  survey  gives  on  an  average  a  record  for 
every  few  miles  of  the  distance.  Such  detailed  work  has  not  been 
available  for  any  such  distance  before.  Much  of  the  work  was  in 
very  deep  water  in  red  clay  areas,  and  the  results  as  to  the  Foram- 
inifera  practically  nUy  but  many  areas  of  shallower  water  were  cov- 
ered with  typical  globigerina  ooze  conditions.  The  areas  about  the 
various  centers  of  work  at  Honolulu,  Midway,  Guam,  etc.,  gave  an 
excellent  series  of  Fcjraminifera.  About  750  bottom  samples  from 
work  of  the  NerOj  mostly  from  the  shallower  areas,  were  examined  and 
much  was  thereby  learned  in  regard  to  actual  distribution  of  the 
various  species,  many  of  the  results  of  decided  importance  in  delimit- 
ing f aunal  areas  for  the  North  Pacific. 

J7.  S.  5.  Alert. — ^A  considerable  number  of  bottom  samples  was 
available  from  the  work  of  the  U.  S.  S.  Alert  in  the  western  Pacific. 
As  a  rule,  these  were  in  the  vicinity  of  the  Bonin  Islands  and  near 
other  volcanic  islands,  containing  in  general  little  of  interest,  yet 
certain  of  the  samples  had  many  interesting  species  and  add  stations 
which  otherwise  would  not  have  been  accessible. 

Miscellaneous. — Scattered  material  from  various  sources  has  also 
been  available,  from  the  China  Sea,  Hongkong,  and  various  shore 
stations  in  the  Philippines.  All  have  added  interesting  data,  although 
the  material  from  such  sources  was  not  usually  rich  in  Foraminifera. 

Strangely  enough,  the  region  from  which  the  least  material  was 
available  is  that  of  the  west  coast  of  the  United  States.  This  is 
partly  due  to  the  fact  that  the  Albatross  when  in  these  waters  is  often 
engaged  in  work  other  than  that  of  dredging.  Enough  material  is 
available,  however,  to  show  that  the  region  is  a  peculiar  one  in  many 
respects. 

DISTRIBUTION  AND  ITS  FACTORS. 

In  relation  to  the  Foraminifera  there  are  three  conditions  which 
are  of  importance  in  addition  to  the  cha? c^ct^r  of  the  bottom — depth,^ 
temperature,  and  QQ9fm  currents. 
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In  regard  to  the  first  of  these  conditions  it  may  in  general  be  said 
that  there  are  ahnost  no  calcareous  Foraminifera  to  be  found  in  depths 
greater  than  2,500  fathoms.  There  are  certain  exceptions  to  this, 
hut  the  number  of  such  exceptions  is  very  small.  In  greater  depths 
than  this  there  are  to  be  found  certain  species  of  the  arenaceous 
Foraminifera,  which  have  been  found  at  the  greatest  depths  that 
dredgings  have  been  made.  The  reason  for  the  practical  disappearance 
of  the  calcareous  forms  below  the  2,500-fathom  line  has  not  yet  been 
definitely  settled.  It  has  been  thought  that  the  great  pressure  at 
that  depth  has  made  their  dissolution  much  easier  than  at  shallower 
depths,  but  this  has  not  been  conclusively  demonstrated. 

Besides  the  disappearance  of  certain  groups  of  forms  through 
dissolution,  there  are  found  to  he  rather  definite  limits  to  the  range  in 
depth  of  any  particular  species  when  a  considerable  series  may  be 
had  for  study.  Many  species  are  found  only  in  very  shallow  water, 
such  as  Alveolirui,  Amphistegina,  etc.  They  may  be  found  occa- 
sionally at  considerable  depths  in  the  vicinity  of  oceanic  islands, 
such  as  Guam,  where  the  currents  carry  them  into  deeper  water,  but 
even  in  such  coses  the  tests  show  the  effects  of  wave  action  and  are 
as  a  rule  tests  which  were  apparently  empty  before  they  were  carried 
out  to  this  depth.  In  the  neighborhood  of  such  islands  very  strange 
mixtures  of  deep-water  with  shallow-water  species  may  be  found, 
and  mingled  with  the  other  two  are  often  many  of  the  typical  species 
of  the  globigerina  ooze. 

Bottom  temperature  has  in  some  cases  an  apparent  influence  upon 
the  distribution  of  certain  species.     For  example,  certain  species  of 
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great  ocean  depths  are  very  uniform,  and  it  is  in  this  portion  of  the 
ocean  basins  that  universal  distribution  is  to  be  looked  for.  Many 
species  found  at  depths  of  1,000  fathoms,  for  example,  are  probably  to 
be  found  in  similar  depths  in  any  of  the  great  ocean  basins.  This  is 
even  more  true  of  those  species  which  are  encountered  at  the  2,000- 
fathom  line.  At  depths  of  less  than  500  fathoms  species  occur 
which  in  many  cases  seem  to  have  a  rather  limited  range.  Many  such 
species  have  been  found — species,  for  example,  which  were  recorded  by 
Brady  from  material  from  a  single  CfhaUenger  station,  and  have  been 
found  again  in  the  present  study  on  the  Albatross  material  from 
exactly  the  same  regions  and  at  approximately  the  same  depths. 
Such  species  may  be  considered  as  marking  definite  faunal  limits 
where  enough  such  species  occur  in  any  one  region.  On  this  basis 
the  North  Pacific  Ocean  may  be  divided  up  into  several  faunal 
r^ons,  which,  while  they  may  have  a  considerable  number  of  species 
in  common,  nevertheless  have  a  distinctive  character  as  a  whole. 

Among  the  most  characteristic  of  these  faunas  may  be  mentioned 
the  coral-reef  fauna,  as  it  may  be  conveniently  called.  Tliis  fauna, 
characterized  by  such  genera  as  Orhitolites,  Alveolina,  Peneroplisy 
AmphisUgina^  Polytrema,  etc.,  is  found  about  the  coral  reefs  of  the 
Philippines,  the  Hawaiian  Islands,  Guam,  and  other  of  the  tropical 
oceanic  islands  of  this  area.  It  is  best  developed  about  the  first  two 
groups  of  islands  at  comparatively  shallow  depths.  In  the  north 
this  fauna  extends,  with  certain  modifications,  up  to  the  southern 
portion  of  Japan,  but  so  far  as  made  out  it  is  not  developed  at  all 
on  the  eastern  coast  of  the  North  Pacific.  The  same  fauna  is  found 
in  the  Malay  Archipelago,  in  various  parts  of  the  East  Indies,  off  the 
northern  coast  of  Australia,  to  some  extent  in  various  parts  of  the 
Mediterranean,  and  also  a  modification  of  it  in  the  West  Indies. 

Off  the  coast  of  Central  America  and  Mexico  there  is  developed  a 
peculiar  fauna  which  is  seen  in  a  modified  form  in  the  deeper  waters 
off  the  eastern  coast  of  the  Philippines.  Certain  of  the  species,  or  at 
least  the  genera,  are  also  characteristic  of  certain  parts  of  the  extreme 
North  Atlantic,  where  they  have  been  described  by  Brady  from  the 
Porcupiru  and  other  dredgings.  Some  of  the  genera  which  are 
characteristic  of  this  region  are  Cnthionina,  BathysipJumj  large  species 
of  ReophaXf  Verracina,  etc. 

Off  the  coasts  of  Japan  and  of  the  Philippine  Islands  in  green  mud 
at  depths  of  a  few  hundred  fathoms  there  is  another  rather  definite 
fauna,  which  is  mainly  characterized  by  many  species  of  the  Lagenidae, 
such  as  Soffrina  hifrons  H.  B.  Brady,  and  many  of  the  species  recorded 
by  Brady  from  the  Hyalonema  ground  south  of  Japan  in  about  300 
fathoms.  This  fauna  appears  to  run  northward  a  considerable  dis- 
tance along  or  off  the  Japanese  coast  and  to  extend  eastward  to  the 
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Ladrone  Islands  and  southward  through  the  Philippines  to  the  regies    \ 
north  of  Australia. 

Besides  these  three,  which  are  rather  definite  in  their  limits,  then 
are  many  more  minor  faunas  which  may  be  made  out,  hut  which  are 
not  of  sufficient  importance  to  be  mentioned  here.  One  example,  for 
illustration,  is  the  cold  area  extending  around  the  northern  portion 
of  the  North  Pacific  and  Bering  Sea.  This  is  marked  by  such  species 
as  PotystomeUa  sibirica  Goes,  etc. 

On  the  whole,  while  the  North  Pacific  is  not  as  interesting  periutps 
as  is  the  North  Atlantic,  there  are  portions  of  it  which  are  very  rich 
in  species  which  are  represented  by  an  abundance  of  specimens. 

The  systematic  portion  of  the  work  has  been  written  on  the  basis 
of  the  distribution  in  the  North  Pacific  entirely,  and  the  stations  are 
given  with  this  in  mind.  Occasionally  mention  of  other  regions  is 
made,  but  only  when  this  has  some  special  bearing  on  this  region. 

SYSTEMATIC  PART. 

Order  FORAMINIFERA. 

Pseudopodia  of  fine  threads,  freely  anastomosing  to  formanetwork; 
test  typically  with  many  minute  foramina,  in  one  family  with  a 
single  aperture;  wall  of  the  test  composed  of  chitinous  or  calcareous 
material  when  secreted,  or  of  E^lutinated  sand,  sponge  spicules, 
shells,  etc.,  usually  secreting  either  no  silica  or  a  very  little  under 
certain  conditions. 

[Family  1.  GR0M1D.«:. 


FOBAMINIFEBA  OF  NOBTH  FAGIFIG   OCEAN.  19 

base  to  which  the  foreign  material  is  attached.  There  seems  to  be  a 
regular  succession  of  forms  from  Astrorhizaf  in  which  there  is  a  central 
chamber  with  many  irregular  openings  to  the  tubular  form  open  at 
both  ends  and  of  indefinite  length,  thence  to  the  chamber  closed 
usually  except  at  a  single  point  as  Proteonina  or  with  several  apertures 
as  in  Thurammina.  This  single-chambered  form  then  leads  to  the 
forms  with  a  globular  proloculiun  and  an  elongated  chamber,  but 
undivided.  Occasionally  tests  are  foimd  as  in  Rhabdammina  discreta, 
where  there  are  external  constrictions,  but  without  complete  divisions 
within. 

Test  consisting  usually  of  a  tube  open  at  both  ends  or  in  some 
species  of  Astrarhiza  with  several  tubes  entering  a  central  chamber; 
in  some  species  with  the  tube  branching  (Rhabdammina  irregularis, 
Bhizammina  aigarformiSf  etc.). 

Included  in  this  subfamily  are  five  genera,  Astrarhiza,  Rhabdamr 
mina,  MarsipdUif  BathyaipTion,  and  Rhizammina.  With  the  ex- 
ception of  the  first  we  know  very  little  concerning  the  animal,  excepting 
for  the  material  of  which  the  test  is  made ;  each  consists  of  a  simple  or 
branching  tube  open  at  the  ends,  except  in  some  species  of  Astrorhiza, 
where  there  are  several  tubes  and  a  single  central  chamber.  The 
growth  seems  to  take  place  by  the  addition  of  material  at  the  open 
ends  of  the  tube,  thus  increasing  the  length. 

Genus  ASTRORHIZA  Sandahl,  1887. 

Astrorkiaa  Sandahl  (type,  Astrorhiza  h'mico  to  Sandahl),  Of  v.  Svensk.  Vet.  Akad. 

F6rh.,  vol.  14,  no.  7,  1857,  p.  299.— H.  B.  Bbady,  Rep.  Voy.   Challenger, 

Zoology,  vol.  9,  1884,  p.  230. 
Astrorhiza-]- Rhabdammina  (part)  Eimer  and  Fiokert,  Zeitschr.  wiss.  Zool.,  vol. 

65, 1899,  p.  666. 
Ammodiscus  Carpenter  and  Jeffreys,  Proc.  Roy.  Soc.  London,  1870,  p.  159 

(not  Ammodiscus  Reuss,  1871). 
ArenisUUa  Fischer  and  deFoun,  Lea  fonds  de  la  mer,  vol.  2, 1872,  p.  26. 
Astrodiscus  F.  E.  Schulze,  II  Jahr.  Ck)nim.  wise.  Unt.  deutsch.  Meer  in  Kiel,  vol. 

1.  1875,  p.  113. 
Hseckelina  Bessels,  Jen.  Zeitschr.,  vol.  9, 1875,  p.  265. 

Description, — ^Test  free,  flattened  or  tubular,  composed  of  sand  or 
mud  loosely  cemented ;  chamber  within  connecting  with  the  exterior 
by  the  open  ends  of  the  tubes  or  by  several  definite  apertures  in  the 
flattened  forms. 

Rve  species  occur  in  the  North  Pacific,  so  far  as  is  known.  They 
are  typically  cold-water  species  here,  as  also  in  the  North  Atlantic. 
None  of  the  species  seem  to  be  common  so  far  as  the  material  that 
has  been  examined  shows. 
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A8TRORHIZA  ANOUU>BA  H.  B.  Bndy. 

A$lrorhiai  angulota  H.  B.  Bbadt,  Quart.  Joura.  Micr.  Sci.,  vol.  21,  1881,  p.  48; 
Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884,  p.  234,  pi.  20,  figs.  10-lS.'— GoKs, 
Bull,  Mu8.  Comp.  ZoOl.,  vol.  29,  1896,  p.  19.— Flint,  Rep.  U.  8-  Nat.  Miu., 
1897  (1899),  p.  265,  pi.  3,  fig.  1.— Rhumblkb,  Arch.  ProtiBtk.,  vol.  3,  1903,  p. 

218,-fig.  38(in  test). 

Description. — ^Test  depressed,  subtriangular  (rarely  quadrangular), 
biconvex,  rounded  at  the  edges,  interior  conaisting  of  a  email  central 
chamber  from  which  tubes  radiate,  one  to  each  angle  of  the  test,  their 
open  ends  serving  as  apertures;  wall  thickest  about  the  central 
chamber,  composed  of  fine  sand,  exterior 
of  the  test  loose  and  granular,  within, 
smoothly  finished,  wall  about  the  aper- 
tures often  tinged  a  reddish-brown. 
Diameter,  2-4  mm. 
Diatribution.—This  species  was  ob- 
tained by  the  Albatrosa  at  asingle  station, 
D3407,  off  James  Island,  Galapagos,  in 
SS5  fathoms  from  globigerina  ooze. 

Of  the  four  specimens  from  this  station 
in  Gogs'  material,  two  have  the  darker^ 
colored  neck  as  shown  in  Brady's  figures 
(pi.  20,  figs.  11,  12). 

ASTRORHIZA  FURCATA  0«ea. 

Aitrorhiza/urcala  Gofis,  Bull,  Mus.  Comp.  ZoOl.,  vol.  29,  1896,  p.  19,  pi.  1,  fi^. 
4, 5.— Rhuhbleh,  Arch.  Frotistk.,  vol.  3, 1903,  p.  218,  fig.  39  (in  t«xt). 

Description. — Test  flattened  below,  convex  above,  triangular,  with 
three  tapering  arms,  attenuated  at  their  ends,  which  serve  as  aper- 
tures; angles  between  the  arms  unequal,  the  arm  opposite  the  smallest 
angle  usually  longer  than  either  of  the  other  two;  wall  of  medium 
thickness,  composed  of  mud  and  fine  sand  with  occasional  lai^geo* 
fragments;  texture  of  wall  fairly  firm,  more  ao  than  in  most  of  the 
other  species  of  the  genus,  color  dark  gray  or  almost  black. 

Length  about  5  mm. 

Distribution. — Obtained  by  the  Alixitroas  at  a  single  station,  D3419 
off  Acapulco,  on  the  west  coast  of  Mexico,  in  772  fathoms  in  green 
mud.    This  is  the  type  station. 

The  three  specimens  selected  by  Goes  from  the  original  station  are 
figured  here.  They  show  the  variation  in  form  as  well  as  other  slight 
differences.  One  or  two  other  specimens  were  also  found  in  looking 
through  the  material  from  this  station.    The  species  is  different  in 

TAriniiq  nrnvn  frnm  f.vrti/^nl   Aatmrhinn.  hiil,  mnv  Ka  loft,  ham  iinf.il  mnm 
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ASTBORMtZA  0RANU1X>SA  (M.  B.  Brady). 

Maniptlla  granulota  H.  B.  Bradt,  Quart.  Journ.  Micr.  Sci.,  vol.  19,  IS79,  p.  36, 
pi.  3,  figa.  8,  9. — BilTBCHM,  in  BroDns,  Rlaaeen  und  Onlnungen  des  Thier- 

-      reiche,  vol.  1, 1880,  p.  194,  pi.  6,  fig.  9. 

AttrotliaagTanuloiaK.'B.  Bbady,  Quart.  Journ. Micr. Sci.,  vol. 21, 1881, p. 4S;  Rep. 
Voy.  ChalUnger,  Zoology,  vol.  9,  1884,  p.  234,  pi.  20,  figs.  14-23.— Nbumayb, 
StSmme  Thierreichs,  vol.  1,  1889,  p.  173,  Cg.  17d.— GoMa,  Bull.  Mus.  Comp. 
ZoOl.,  vol.  29,  18M,  p.  19.— FuNr,  Rep.  U.  S.  Nat.  Mqb.,  1897  (1899),  p. 
265,  pi.  1,— Rhuhblbr,  Arch.  Protietk.,  vol.  3,  1003,  p.  219,  fig.  41  (in  text). 

Shabdammina graroilota  Eihbr  and  Fickebt,  2eitschr.  wise.  Zool.,  vol.  65,  1899, 
p.  667. 

DeacripHon. — -Test  fusiform,  tapering  toward  the  ends,  internally 
■  with  a,  long  tubular  chamber  of  nearly  uniform  diameter,  open  at 
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both  ends,  the  apertures  sometimes  more  or  less  closed  by  particles 
of  Band;  wall  composed  of  fine  siliceous  aand,  loosely  cemented 
externally,  occasionally  with  testa  of  Globigenna  or  other  foreign 
particles  cemented  into  the  test,  ends  often  with  a  brownish  tinge, 
the  rest  of  the  test  grayish. 

Maximum  length,  5-7  mm. 

Dittribiaion. — I  have  had  material  of  this  species  from  four  stations 
in  the  North  Pacific,  Of  these  one  is  the  station  recorded  by  Go6s, 
ABxUrogs  station,  D3375,  southwest  of  Panama  in  1,201  fathoms 
from  globigerina  ooze.    The  other  three  stations  are  in  the  North- 
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west  Pacific,  dredged  by  the  Albatross  m  the  1906  cruise,  D4979, 943 
ffttboms,  D5031,  86  fathoms,  and  D5095,  58  fathoms.  The  first  of 
these  stations  is  in  the  southern  portion  of  the  Japan  Sea,  Uie  oilwr 
two  being  in  shallow  water  south  of  Honshu  Idanil, 
.Ta|mn. 

The  two  stations  from  stiallow  water  ar«  in  the 
infiiii-nce  of  cold  cunvnta  and  this  may  account  for 
the  Gjiding  of  this  species  at  depths  bo  much  shal- 
lower tlmn  the  previous  recortls. 

ASTRORKIZA  CRA83ATINA  H.  B.  Bndr. 

Astrorbkacrasiatina  H.ll.  BiiAnv,  Quart.  Joum.Micr,Sci>t 
vol.  21.  1881.  p.  47;  Rep.  Voy.  ChalUit^cr.  Zooli^,' 
vol.  9,  1SS4,  p.  233,  pi.  20,  Hgs.  l-9.~GoKs,  Kon^. 
Svensk.  Vet.  Akul.  Haadl.,  vol.  25,  no.  fl,  IWM.  p,  II, 
pi. 2.  Gga.  11-15;  Bull.  Hub.  Comp.  Zofil,,  vol.29. 18M, 
p.  19.— Flint,  Rep,  U,  S.  Nat,  Mus,.  1897  (ISM),  p. 20, 
pi.  2.— Ki^R,  Nomke  Nordhava-Eip,,  no.  25,  18M, 
p.  4.— RaUMBLKM,  Arch.  Proiistk..  vol.  3.  1903.  p. 
220,  fig.  42  (in  leit). 

mtabdammina  eratiotina  Eiubr  nod 
FiCKERT,   Zeilschr.   wian.  Zool., 
"""     "  '"  vol.flS,  I89B.  p.  608. 

Description. — ^Test  subcylindrical  or  irregular, 
elongate,  ends  rounded,  internally  with  a,  tubular 
chamber,  open  at  Iwth  ends,  but  of  uneven  diam- 
eter, the  apertures  often  more  or  leas  closed  by 
particles  of  sand;  walla  thick,  composed  of  fine  sand, 
loosely  cemented  at  the  surface;  occasionally  witli 
various  foreign  particles. 

Maximum  lengtli  of  typical  specimens,  8-10  mm. 

Distribution. — Obtained  by  the  Albatross  at  tlireo 
stations  in  the  1906  cruise,  D4946,  39  fathoins, 
D4949,  110  fathoms,  and  D4979,  943  fathoms. 
These  three  stations  are  near  Japan — one  south  of 
Honshu  Islanii,  the  other  two  southeast  of  Kiushu 
Island.  All  tliree  of  these  are  within  the  influence 
of  the  cold  currents  from  the  north.  Go6s  records 
this  species  from  Albatross  station  D3407,  off  James 
Island,  Galapagos,  in  S85  fatlioma  from  globtgerina 

The  specimens  referred  to  this  species   by  Goes 

,     f  .         ,  n,,  ,  ^  V        .  ett*SS*TU»*.      X  ». 

are  not  typical.      Ihey  are  large,  very  rough,  ureg- 
ular  tubes,  with  a  very  narrow  and  little  dilated  chamber,  the  longest 
specimen  measuring  nearly  25  mm.     Just  what  these  tubes  are  it  ia 
difficult  to  say,  hut  their  questionable  position  must  simply  be  noted 
until  living  material  can  be  studied. 
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ABTRORHIZA  TENUIS  OoO. 

Aitrorhua  tmuti  GoSa,  Bull.  Mue.  Comp.  ZoOl.,  vol.  29,  1896,  p.  20,  pi.  1,  figs. 
6-8.— Rhdhbler,  Arch.  ProtUtk.,  vol.  3, 1903,  p.  220,  fig.  43  (in  text). 

Deacriptum. — "More  or  lees  slender  cylindrical  or  fuaifonned  tubes, 
usually  tapering  to  the  ends,  with  constricted  apertures.  Tube 
channel  smooth,  with  faint  traces  of  spurious  septa.  Wall  loosely 
cemented  of  coarse  sand,  light  grayish,  comparatively  thick." 

"Length  6-10  mm.;  diameter  1-1.5  mm." 

Distribution. — Described  by  Goes  from  Albairosa  station  D3431, 
995  fathoms,  at  the  entrance  to  the  Gulf  of  California. 

In  the  collection  at  Washington  there  ar*  no  specimens  of  this 
species  in  the  material  returned  by  Doctor  Goes.  No  specimens 
which  can  be  definitely  assigned  to  this  species  were  found  in  an 
examination  of  the  unsorted  material  from  this  station.     The  de- 
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*;  b,  T&AKsviasE  si 


scription  and  tigures  are  given  from  Goes's  original  paper.  It  seems 
to  me  questionable  whether  this  is  a  true  Aatrwhiza,  but  without 
B  it  is  difficult  to  decide. 

I  RHABDAMMINA  Carpenter,  1869. 

lo  M.  Sam,  Forh.Vid.  Selak.  Chriatiania,  1868,  p.2i6(7wmennudum).— 
W.  B.  Carpzntbr  (type,  R.  abyaitmaa  W.  B.  Cahpektbh),  Add.  Mag.  Nat. 
Hut.,  aer.  4,  vol.  4, 1869,  p.  2SS;  Proc.  Roy.  Soc.  London,  vol.  18,  1869,  p.    . 
00.— H.  B.  Bradt,  Rep.  Voy.  Challtnger,  Zoology,  vol.  9, 1884,  p.  266. 
AMtrmMta  (put}+AAiRnRmtna  (part)  Eihbr  aod  Fickert,  Zeitscbr.  wise.  Zool., 
vol.  65, 1899,  p.  666. 
D«crip(ion.— Teat  free,  tubular,  eit'ier  straight,  radiating  from  a 
common  center  or  branching,  open  ends  of  the  tube  serving  as  aper- 
tures; wall  coarsely  arenaceous,  usually  more  or  lesa  rough,  finnly 
cemented. 
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This  genua  includes  five  species,  four  of  which  are  now  known 
from  the  North  Pacific.  As  they  are,  as  a  rule,  deep-water  speciM, 
little  is  known  concerning  the  soft  parts.  It  seems  likely  that  then 
ia  a  more  definite  b^inning  to  such  a  test  as  that  of  B.  irregularit 
than  has  been  seen.  All  the  specimens  have  the  appearance  of  being 
broken  at  the  lower  end. 

RHABDAUlllNA  ABYSSORUU  W.  B.  Can>B>t«r. 

RhabdammiTta  abytsonim  M.  Bars,  Forh.  Vid.  Selsk.  Cbrietiama,  1868,  p.  3(8 
(nomen  nvdum)— W.  B.  Cabfentbb,  Ann.  Mag.  Nat.  Hist.,  wr.  4,  v(d.4, 
1869,  p.  288;  Proc.  ^y.  Soc.  London,  vol.  18, 1869,  p.  60.— G.  0.  Sam,  FoA. 
Vid.  Selsk.  Christiania,  1871,  pp.  250,  2&1.— Carps ntbb,  The  Microscope,  6tli 
ed.,  1881,  pp.  562,  5G3,  figs.  321  c,  d  (in  text).— H.  B.  Bkadt,  Bep.  Voy. 
Challenger,  Zoolo^,  vol.  9,  1884,  p.  266,  pi.  21,  fige.  1-13.— Db  Foun,  Lb 
Naturaliflte,  vol.  9, 1887,  p,  127,  fig.  12o,— A.  AoAeaiz,  Bull.  Muh.  Comp.  Zoai., 
vol.  29, 1888,  pp.  162, 1C3,  figa.  492, 493  {in  t«it).— Nbwkath,  Stftmme  Thiei^ 
reicha,  vol.  1, 1689,  p.  173,  fig.  17a  (in  text).— Eoobr,  Abh.  kSn.  bay.  Akad. 
Wies.  Manchen,  vol.  18,  1893,  p.  255,  pi.  4,  fig.  31.— GofiB,  Kongl.  Svenak. 
Vet.  Akad.  Handl.,  vol.  25,  no.  9,  1894,  p.  19,  pi.  4,  figa.  67,  68.— ScHnm- 
BEBQBR,  M^m.  Soc.  Zool.  Fnuce,  vol.  7,  1894,  p.  251.— Go«8,  Bull.  Uw 
Comp.  Zofll.,  vol.  Z9,  1896,  p.  21.— Ki«b,  Norake  Nordhavs-Eip.,  no.  25, 
1899,  p.  4.— Punt,  Rep.  U.  S.  Nat.  Mub.,  1897  (1899),  p.  271,  pi.  12,  fig.  2.— 
Rhuhbled,  Arch.  Frotiatk.,  vol.  3, 1903,  p.  264,  fig.  108  (in  text). 

Rhabdammirui  abyuarum,  var.  Tolnula  GoKs,  Kongl.  Sveoak.  Vet.  Akad.  Handl., 
vol.  19,  No.  4,  1882,  p.  143,  pi.  12,  figs.  430.  431. 

Attrarkiia  obyaanim  Eiuer  and  Fickbrt,  Zeitschc.  wiss.  Zool.,  vol.  66,  1890, 
p.  666. 

Description. — ^Test  free,  consisting  of  a  central  chamber  with 
three  to  five  radiating  arms,  usually  three,  of  nearly  uniform  diameter 
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There  is  a  considerable  variation  in  this  species  along  certain  lines. 
Typically  there  are  three  arms,  hut  there  are  occasionally  four  or 
five,  these  specimens  usually  being  rare.  However,  at  station  D4337, 
off  San  Diego,  California,  there  was  obtained  a  considerable  series 
of  specimens  of  this  species  and  among  these  examples  with  four 
or  even  five  prms  were  rather  common.  In  the  matter  of  tex- 
ture of  the  wall  there  is  also  a  considerable  variation,  partly  due 


»  juAs,  X  »:  10, 


to  bottom  conditions  it  would  appear  from  the  material  examined. 
The  specimens  &om  shallower  water  are  more  apt  to  be  constructed 
of  coarse  sand  grains,  %ure  9,  while  those  from  deep  water  where 
auch  materials  are  lacking  are  made  of  much  finer  grains  with  more 
or  lesa  mud  and  often  contain  OloMgerina  or  other  tests  in  the  wall. 
This  spedes  has  been  usually  found  in  deep  water,  all  but  four  statioDB 
being  in  water  more  than  600  fathoms  deep.  ■ 


!6  BULLETIN   11,   UNITED  STATES   NATIONAL   UUBEUM. 

RHABDAHHINA  IRRBOULARIB  W.  B.  Carpentar. 

lUuAdammina  wn^uloru  W.  B.  Carpentbr,  Ptoc,  Hoy.  Soc.  London,  vol. 
1869,  p.  60.— E.  B.  BuDT,  Rep.  Voy.  ChaUengtr,  Zoology,  vol.  9,  1884 
268,  pi.  21,  Eg.  e.— Golts,  Bull.  Mub.  Comp.  Zottl.,  vol.  29,  1896,  p.  31 
Rbumblxb,  Aich.  Protirtk.,  vol.  S,  1903,  p.  263,  fig.  106  (in  text). 

i?eflmy(ion.~Test  made  up  of  a  dichotomoualy  brtuiching  tubu] 
ihamber,  of  nearly  even  diameter,  wall  of  firmly  cemented  sa; 


)  lo  37.5  mm. 

—In  tho  Alhatrosn  material  from  the  west  coast  ( 
]  Central  America  tliia  species  forms  what  may  bo  called! 
idammiiia  bottom,"  being  the  most  common  constituent  of] 
Kliottum  in  several  places.     In  the  material  reported  upon  byi 
.  occurreii  at  Alhatro88  station  D3.392,  in  1,^70  fathoms  off 
,  making  up  the  matta  uf  thf  dredgeii  material.     It  alaol 
,  in  90.1  fathoms  at  station  D3431.  at  tho  entrance  to  the' 
f  California,  in  {^reat  quantity.     These  stations  give  all  that 
lown  of  its  distribution  in  the  North  Pacific,  as  it  haa  not  been 
.  in  any  of  the  other  dredged  material.    At  these  stations 
^ammina  abynaorum  seems  to  be  lacking, 
vughout  the  mass  of  the  material  few  specimens  were  foundl 
i  any  way  suggested  completeness  of  the  test.     Wliere  there  J 
g  unbranched  portion  at  the  base  it  is  usually  somewhat  curved,  f 
I  there  may  be  more  than  the  two  branches  is  shown  by  thel 
B  giren  here.    iTuat  what  the  completed  specimens  are  can  nof^ 
[uiitely  stated  with  the  material  at  hand,  but  a  considerable 
pely  indicated.     There  seems  to  be  a  point  of  weakness  just 
B  region  of  forking,  and  the  great  majority  of  specimens  are 
1  at  that  point,  as  shown  in  tho  figure. 


RHABOAMMm^ 


DISCRETA  K.  B.  Bndy. 


I,  Bpcri™,  G,  M-  Dawsok,  Tan,  kal.,  vol,  fi,  1870.  p,  YJI,  fig.  7 
obyttorum  O.  M.  Dawbo.n.  ABaer.  Journ.  8ei..  vol,  I,  1871.  p.  20ftl 
&;  Anu.  Urk,  Nal,  Hii'l,,  ser.  4.  vol,  T.  1871,  p.  86,  Bg.  7. 

nKftwetall.H.BiuDT,  Quart,  Joiim,Mier.Sc[.,  vol.21,  1881,  p.  «d 
lUp,  Voy.  Chalimgn.  Zoulogy.  vol.  9,  IS84,  p.  2Sft.  pi.  23.  tip.  11-13.— ^Hai^l 
MAK.  Proc.  Zool.  Soc,  Loudon.  1895.  p.  H,-GoIIb,  Bull,  Mu*.  Comp.  ZoM.,  I 
vol.  28,  1896,  p.  21.  pi.  1.  figs.  13,  H.— Fust.  Rep.  U.  S.  Nat.  Mub..  18W,  ' 
m.p.  271.pl,  tS.—EiHERUid  FVrert.  ZoSU<chr  win.  ZooL.  vol.  66, 1899, 
-Rbdhblbb.  Arrh.  ProIbtlc..vol.3,  1903,  p.  263,  fig.  IOG(lDt«xO,- 
1^  Proc.  U.  8.  Nat.  Miu.,  vol.  34,  1908,  p.  125. 

—Test  cylindrical,  straight  or  nearly  so,  irregularly 
1  at  intervals,  with  tho  eflect  of  divisions  exteriorly  but  no 
londing  walls  within,  open  ends  of  the  tube  serving  as  aperturea; 
r  thin,  finnly  cemented  of  angular  sand  grains,  roughish 
B  exterior,  but  smoothly  finished  on  the  interior  except  at  th< 
Itrictions,  where  there  are  variou.s  angles  aud  in-egularities ;  color] 
"mg  with  the  material  used  in  the  construction  of  the  wall. 
Length  indefinile,  up  to  25  mm, 

DirtrUiutum. — Rliahdamriiina  discreia  has  been  found  at  sut  widely 
■atod  stations  in  the  North  Pacific,     In  the  eastern  portion  it 
Albalrmfi  .Uation  D^'IIO,  in  772  fathoms,  off  tho  coast 
>  in  the  material  e.\umined  by  Ctoi^.    Brady  records  its  occi 
I  at  QDo  ChaUenger  station  in  tlie  western  Paci^,  west  of  tl 
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Ladrone  Islands,  in  2,475  fathoms.  The  AUtatroas  obtained  this 
species  at  two  stations  in  the  1906  cruise — D4979,  in  943  fathoms, 
south  of  Honshu  Island,  Japan,  and  D5026,  in  119 

f  iithoma  in  tlie  Okhotsk  Sea.  Bagg  records  the  species 
from  station  H4502  in  I,;i4'2  fathoms  near  the  Hawai- 
ian Islands,  but  his  specimen  is  a  mere  fragment, 
poorly  characterized. 

The  specimen  figured  by  Goes  is  not  typical,  but 
there  are  larger  typical  specimens  among  his  mounted 
material  from  the  same  station.  Brady  speaks  of  the 
occurrence  of  this  species  usually  at  considerable 
ilepths,  hut  in  the  far  north  off  the  coast  of  Greenland 
in  20  fathoma  and  in  the  far  south  off  Kerguelen 
Island  at  120  fathoms.  He  also  gives  a  suggestion 
that  the  distribution  may  be  more  or  less  affected  by 
ihe  temperature  of  the  ocean  bottom.  In  this  con- 
nection it  is  interesting  to  observe  that  the  only  North 
Pacific  station  for  this  species  at  all  shallow,  119  fath- 
oms, in  the  Okhotsk  Sea,  had  a  bottom  temperature  of 
.■JO. 4°  F.,  a  low  temperature  even  for  ocean  bottom 
conditions,  colder  even  than  the  deeper  stations  where 
this  species  occurs. 

RHABDAMHIHA  LINEARIS  H.  B.  Brid;. 

Rhabdnmmina  linearit  H.  B.  Brads,  Quart.  Journ.  Micr.  Sci., 
vol.  19,  1879,  p.  37.  pi.  3,  figs.  10, 11.— BilrscHLi,  in  Bmaaa 
KlafflenundOrdnuugendesThierreichs,  vol.  !,  1880,  p,  194, 
|j1.  5,  fig.  10.— H.  B.  Brady,  lUp.  Voy.  ChalUngcr,  ZooIob 
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ton, — Brady  records  this  species  from  the  South  Pacific, 

le  Summary  of  Results"  of  the  ChaUejiger  expedition  it 

EiD  from  two  stations,  237  and  246,  in  1,875  and  2,050 

le  station  east  of  Japan,  the  other  in  the  middle  of  the 

Sc. 

i\  example  of  this  species  was  noted  in  the  North  Pacific 

have  examined.    Two  specimens  from  Alhatroaa  station 


XaC     {iRUtBEADT.) 


137  fathoms,  may  possibly  belong  here,  but  the  central 
t  is  not  very  pronounced. 


Genus  MARSIPELLA  Norman,  1878. 

I  NoRHAN  <type,  Jf.  etongata  Norhan),  Ann.  Mag.  Nat.  Hiet.,  ser.  6, 
,  1878,  p.  281.— H.  B.  Brady,  Rep.  Voy.  ChallengeT,  Zoolt^,  vol.  », 
p.  264. 

a  W.  B.  Carfehteb,  Proc.  Hoy.  Soc.  London,  vol.  18, 1889,  p.  60  (not 
ontnn  Williamson,  1858). 

on. — Test  free,  tubular,  cylindrical  or  fusiform,  sometimes 
the  ends,  apertures  formed  by  the  open  ends  of  the  tube, 

sed  wholly  or  in  part  of  sponge  spicules,  thin  but  firmly 

ogether. 

species  has  been  found  in  the  North  Pacific,  and  that  has 
but  few  stations.     It  has  been  found  in  the  colder  por^ 

>  North  Atlantic. 
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CYUHDRICA  H.  B.  Bimdy. 

JfompeUn  eyliiulrica  H.  B.  Brady,  Froc.  Roy.  Soc.  Edmbiugh,  vol.  11,  US, 
p.  714;  Ecp.  Voy.  Challenger,  Zoology,  vol.  9, 1884,  p.  286,  pi.  24,  figs.  20-a.- 
Rhuublkb,  Arch.  Protistk.,  vol.  3,  1903,  p.  265,  fig.  109  (in  text). 

Description. — Test  tubular,  slender,  of  nearly  uniform  diuneter, 
ends  of  the  tube  open  and  serving  aa  apertures,  wall  composed 
almost  entirely  of  acicukr  sponge  spicules,  sometimes  entire  but 
usually  in  fr^ments,  laid  side  by  aide, 
lengthwise  of  the  test,  and  strong! j 
cemented. 

Length  up  to  7  mm.;  diameter  0.12- 
0.25 

Distribution. — As  this  genus  has  been 
recorded  but  once  previously  from  the 
"Vorth  Pacific,  it  is  interesting  to  find  it 
it  four  stations,  but  in  small  numbers. 
It  has  occurred  off  the  Hawaiian  Islands, 
Ubatross  station  H3009,  in  603  fathoms, 
1 II IV,.  The  other  three  stations  are  about 
Tiipan.  They  are,  Nero  station  1225,  in 
S05  fiithoms,  south  of  Yokohama;  Alba- 
tross stations  1)4957,  in  437  fathoms,  off 
the  eastern  coast  of  Kiushu  Island,  and 
1)4900,  in  139  fathoms,  southwest  of 
Viigasaki.  The  Challevger  obtained  it 
at  station  237,  in  1,875  fathoms,  east  of 
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what  appears  to  be  siliceous  cement,  wall  thick  in  comparison  with 
tk  diameter  of  the  tube. 

Two  species  of  this  genus  have  been  found  in  the  North  Pacific, 
along  the  western  coast  of  America,  and  again  along  the  colder  areas 
ofF  the  coast  of  Japan. 

BATHY8IPHON  PILIFORMI8  O.  O.  Sara. 

BaOnytiphon  JUiformis  (M.  Sars  MS.)  G.  O.  Sabs,  Forh.  Vid.  Selsk.  ChriBtiania, 
1871  (1872),  p.  251.— Norman,  Rep.  Brit.  Ass.,  1880,  p.  389.— H.  B.  Brady, 
Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  248,  pi.  26,  figs.  15-20.— Gofis, 
Kongl.  Svensk.  Vet.  Akad.  Handl.,  vol.  25,  no.  9,  1894,  p.  16,  pi.  3,  figs. 
39-41.— DB  FoLiN,  Act.  Soc.  Linn.  Bordeaux,  vol.  40, 1886,  p.  279,  pi.  6,  figs. 
4  a-e. — Chapman,  Proc.  Zool.  Soc.  London,  1895,  p.  12.^jofi8,  Bull.  Mus. 
Comp  Zool.,  vol.  29,  1896,  p.  23,  pi.  1,  figs.  11,  12. — Rhumbler,  Arch. 
Protistk.,  vol.  3,  1903,  p.  270,  fig.  116  (in  text). 

Description. — ^Test  free,  cylindrical,  of  neariy  uniform  diameter, 
straight  or  somewhat  curved,  chamber  tubular,  of  nearly  uniform 
diameter,  the  open  ends  serving  as  the  apertures;  wall  composed  of 
felted  sponge  spicules  and  fine  sand  in  varying  proportions,  rather 
soft;  color  light  gray  or  white,  sometimes  even  black,  but  when 
covered  more  or  less  by  fine  sand,  taking  on  a  brownish  color. 

Length  up  to  50  mm.  or  more;  diameter  up  to  4  mm. 

Distrihution. — Specimens  of  this  species  were  found  by  Goes  in  the 
AOhUtoss  material  from  the  eastern  tropical  North  Pacific  at  five 
sUtions,  D3375,  D3407,  D3418,  D3419,  and  D3431,  in  depths 
from  660-1,201  fathoms.  I  have  examined  Goes's  material  from 
Station  D3419  and  have  foimd  broken  specimens  in  material  from 
Station  D3431.  Later  I  obtained  an  abundance  of  fine  long  speci- 
mens from  material  dredged  by  the  Albatross  off  San  Diego,  station 
D4337,  617-680  fathoms.  These  specimens  were  the  best  I  have 
ever  seen.  The  Challenger  obtained  specimens  from  station  237,  in 
1,875  fathoms,  east  of  Japan. 

Some  of  the  specimens  have  a  very  considerable  amount  of  arena- 
ceous material  built  into  the  outer  part  of  the  wall,  giving  a  very 
different  appearance  from  that  of  typical  specimens.  These,  how- 
ever, are  of  the  same  size  and  shape  and  are  associated  in  the  material 
from  the  same  station.  In  his  Ust  in  1896,  page  92,  Goes  used  the 
name,  var.  arenosus  for  this  form  with  the  sandy  exterior,  and  his 
material  has  still  another  name,  although  neither  was  used  in  his 
original  text.  The  constrictions  of  the  wall  are  not  prominent,  as  in 
the  material  figured  by  Brady. 

Several  fragmentary  specimens  were  found  at  Albatross  station  D 
5056,  in  258  fathoms,  in  Suruga  Gulf,  Japan.  These  are  somewhat 
smaller  than  the  other  material  referred  to  and  have  a  considerable 
range  of  variation  in  the  character  of  the  test. 


BATHVSIPHON  RUPU8  de  PoUo. 

Baliiytiphon  rufum  ue  Foux,  Act.  Hot:.  Linn.  Botdeaus,  V<il.  40,  18SG,  p.  Mi, 
pU  n,  &fft.  S  a-c.—GoB»,  Bull.  Miw.  Comp.  ZuHA.,  vol.  29.  1896.  p.  'JS,  ft,i,i 
fig.  10.— Punt.  Bt-p.  U.  8.  Nat.  Mui..  IB9T  (ISBB),  p.  267,  pi. ".— R«viiut«j 
Arch.ProtiBtV.,  voi.3,  \Sm.  p,  270,  fig.  I  IS  (in  lost). 


Description. — Teat  free,  etongntc,  tupering,  slightly  curved,  surFoc 
with  many  irregularly  placed  coimtriction^,  sinooUi  and  pulistied,  wal 
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laratively  thick,  composed  of  sponge  spicules  and  a  very  hard 
ous  cement,  color  reddish  or  yellowish  brown, 
ngth  up  to  12  mm.;  diameter  about  0.5  mm. 
le  broadest  part. 

Istribution. — Goes  records  this  species  from  three 
iross  stations,  D3375,D3376,  in  1,201  and  1,132 
oms,  respectively,  south  of  Panama,  near  the 
itor;  the  other,  D3419,  in  772  fathoms,  off 
pulco,  on  the  Mexican  coast.  I  have  seen 
erial  from  station  D3376,  consisting  of  eight 
limens  selected  by  Gods,  and  one  of  which  is  here 
red.  Specimens  were  also  seen  from  station  D 
J,  just  south  of  the  equator,  in  this  same  region, 
85  fathoms.  A  single  specimen  was  foimd  in 
erial  from  Alert  station  1156,  2,046  fathoms, 
h  of  the  Bonin  Islands. 

iie  specimens  are  much  more  constricted  than 
e  figured  by  de  Folin,  and  none  of  them  has  the 
small  aperture  or  the  finish  shown  in  the  larger 
of  the  original  specimens  figured. 


enus  RHIZAMMINA  H.  B.  Brady,  1870. 

ikizammina  H.  B.  Bradt  (type,  R.  algxformisBi.  B.  Bradt), 
Quart.  Joum.  Micr.  Sci.,  vol.  19, 1879,  p.  39. — BUtschli 
in  Broans  Klassen  iind  Ordnimgen  des  Thierreichs,  vol. 
1,  1880,  p.  195.— H.  B.  Bradt,  Rep.  Voy.  Challenger, 
Zoology,  vol.  9,  1884,  p.  274. — Rhumbler,  Arch. 
Protifltk.,vol.  3,  1903,  p.  252. 

fanipella  (ptLTt)  Eimer  and  Fickert,  Zeitschr.  wiss.  Zool., 
vol.  65, 1899,  p.  668. 

ascription. — Test  free,  consisting  of  a  simple  or 
3tomously  branching  flexible  tube,  wall  largely 
nous,  bearing  various  foreign  bodies  attached 
le  exterior. 

it  two  species  of  this  genus  are  known,  both 
rring  rarely  in  the  North  Pacific.  The  flexible 
acter  of  the  wall  is  a  distinctive  feature. 


RHIZAMMINA  ALOAPORMIB  H.  B.  Brady. 

%i2ammina  algxformis  H.  B.  Bradt,  Quart.  Joum.  Micr. 
Sci.,  vol.  19,  1879.  p.  39,  pi.  4,  figs.  16.  17;  Rep.  Voy. 
Challenger,  Zoology,  vol.  9,  1884,  p.  274,  pi.  28,  figs. 
1-11.— GoKs,  Bull.  Mus.  Comp.  Zodl.,  vol.  29,  1896, 
p.  20.— Flint,  Rep.  U.  S.  Nat.  Mus.,  1897  (1899),  p.  272,  pi.  15,  fig.  1.— 
Rhitmblbr,  Arch.  Protistk.,  vol.  3,  1903,  p.  252,  ^.  92  (in  text). 

16777— BuU.  71—10 3 


FiQ.  22.— Bathysiphon 

KUTUS.     X20.    0,SIDE 
view;  b,  END  VIEW. 
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Description. — Test  free,  conaisting  of  a  dichotomously  brsiiclui]( 
flexible  tube,  forming  tangled  masses  of  indefinite  size;  wall  thii^ 
lai^elj  chitinous,  but  with  Tarious  sorts  of  fn* 
eign  matter  attached  to  the  exterior,  either 
sand  or  other  foraminifer&I  tests  according  to 
the  character  of  the  bottom,  surface  when  tnt 
from  foreign  matter  roughened,  color  of  Hm 
chitinous  tubes  brown. 

Diameter  0.12&-O.315  mm. 
DistrUnUion.^But  four  stations  are  known 
in  the  North  Pacific  for  this  species.  Three  of 
these  are  Challenger  stations,  237,  244,  246,  in 
1,875,  2,900  and  2,050  fathoms,  respectively; 
two  in  the  middle  of  the  North  Pacific,  the 
shallowest  one  east  of  Japan.  Goes  found  the 
species  at  Albairoaa  station  D3415,  off  the 
coast  of  Mexico,  in  1,879  fathoms.  This  mt- 
terial  of  Goes  which  I  have  examined  ia  ty|h 
ical,  without  any  appreciable  amount  of  foreign 
material  adherent  to  the  tubes.  | 

As  the  experiments  of  Brady  show,  the  test 
is  very  largely  made  up  of  chitinous  material  with  a  small  amount  of 
silica  in  the  wall. 

RMIZAMMINA  INDIVIBA  H.  B.  Brady. 
Rkuammina  indimm  H.  It.  Brauy.  Rep.  Viiy.  Challmger,  Zoology,  vol.  9, 1884,  p. 


FOBAMIN£F£BA  OF   NOBTH   PACIFIC   OCEAN.  35 

Distribution. — ^The  only  previously  recorded  station  for  this  species 
in  the  North  Pacific  is  Alba/tross  station  D3375  in  1,201  fathoms  in 
^obigerina  ooze  southwest  of  Panama.  Goes's  material  consists  of 
six  specimens  from  this  station.  Some  of  them  are  not  this  species 
but  belong  evidently  to  PeUmna  cylindrica  H.  B.  Brady.  Frag- 
mentary material  referred  to  this  species  has  been  noted  in  the  sam- 
ples from  three  Nero  stations  between  Midway  Island  and  Guam, 
Nos.  172, 1583,  and  1678,  in  2,086,  777,  and  1,283  fathoms,  respectively, 
all  in  globigerina  ooze. 

Test  consisting  of  a  single  chamber,  or  group  of  superficially  at- 
tached chambers,  the  walls  made  up  for  the  most  part  of  agglutinated 
material;  apertures  sometimes  numerous  but  usually  single;  tests 
free  or  attached. 

Included  here  are  a  number  of  genera  which  seem  to  have  certain 
common  characters;  that  of  a  test  of  agglutinated  material  of  a  single 
chamber,  usually  with  a  single  opening.  The  wall  may  be  greatly 
varied  in  its  constituents  in  the  various  genera,  being  composed  of 
sand  grains  in  Proteonina,  of  a  single  layer  of  sponge  spicules-  in 
TechniUUa,  of  a  felted  mass  of  spicules  in  PUuHnay  or  of  other  tests, 
etc.,  in  Pelosina  cylindrica. 

Genus    PSAMMOSPH^ERA    F.  E.  Schulze,  1875. 

Paammotphstra  F.  E.  Schulze  (type,  P./usca  F.  E.  Schulze),  II  Jahr.  Comm. 
wiflB.  Unt.  deutsch.  Meer  in  Kiel,  1875,  p.  113.— BCtschli,  in  Bronns  Klassen 
und  Ordnun^ren  dee  Thienreich**,  vol.  1,  1880,  p.  202. —II.  H.  Bradt,  Rep. 
Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  249.— Flint,  Rep.  U.  S.  Nat.  Mus., 
1897  (1899),  p.  267.— EiMER  and  Fkkert,  Zeitschr.  wiw».  Zool.,  vol. 65,1899, 
p.  598.— Rhumbler,  Arch.  Protistk.,  vol.  3,  1903»  p.  241. 

Saeeammina  (psLTi)  Rhumbler,  Zeituchr.  wish.  Zool.  \ol.  57,  1894,  p.  462;  Nachr. 
kdn.  Gee.  Wian.  GOttin^n,  1895,  pp.  81,  82. 

Description. — Test  free  or  attached,  usually  spherical,  no  definite 
iperture,  the  pseudopodia  making  their  way  out  between  the  ele- 
ments of  the  test;  wall  composed  of  sand  ^ains  or  other  loose  material 
cemented  together. 

Two  species  of  this  genus  occur  in  the  Nortli  Pacific*,  but  both  of 
them  are  rare  and  have  been  found  at  but  few  stations. 

P8AMM08PHARA  PU8CA  P.  B.  BchuUe. 

• 

PmmmoMphitra  fusca  F.  £.  Schulze,  II  Jahr.  Comm.  wiw.  Unt.  dcutach.  Meer 
in  Kiel,  1875,  p.  113,  pi.  2,  figs.  8  a-/.— H.  B.  Brady,  Rep.  Voy.  Challenger, 
Zoology,  vol.  9, 1»84,  p.  249,  pi.  18,  figs.  1, 5-S  (not  2-4).— Oofis,  Kongl.  Svem»k. 
Vet.  Abut.  Handl,  vol.  25,  no.  9,  1894,  p.  14,  pi.  3,  fig.  19.— Chapman,  Proc. 
Zool.  Soc.  London,  1895,  p.  13.— Funt,  Rep.  U.  S.  Nat.  Mu«.,  1897  (1899), 
p.268,pl.  8,  fig.  1. — Millbtt,  Joum.  Roy.  Micr.  Soc., 1899,  p.  251. — Rhumbler, 
Aich.  Protuitk.,  vol.  3, 1903,  p.  242,  fig.  75  (in  text).— Sidebottom,  Mem.  and 
Froc. Manchester  Lit.  and  Philos.  Soc.,  vol.  49,  no.  5, 1905,  p.  \,p\A,^.\. 


Description. — Teat  free  or  attached,  geneiall;  spherical,  no  ilefinjll 
aperture :  wall  composed  of  a  single  layer  of  rather  coarse  sand  grtinij 
rather  roughly  put  tofifther,  cement  gray  or  brownish. 

Diameter  1.5-4  mm. 

DisinJmHon. — Brudy  records  this  species  from  but  Iwo  CkaUeKgw 
stations  in  the  North  Pacific,  in  1 ,850  and  1 ,875  fathoms,  west  of  Um 
Cftrolinc  Islunds,  iind  west  of  Japan.  Flint  records  it  at  one  Nen 
station,  No.  15:2,  in  .3,020  fathoms,  oast  of  Midway  Island.  I  haT8 
specimiui^  from  two  ol-lier   Nero  stulioriH,  Nos.   1153  and    11115, 


1,932  and   1,494  fathoms,  near  the  Bonin  Islands  in  the  Western 
Pacific. 

PSAMMOSPHARA  PARVA  PUnt. 

P*ammosiih9-ta  pnrva  Fi.iST,  Rnp  U.  S,  Knt.  Mub.,  ISy?  (1893),  p.  208,  pi.  f, 
fig.  1.— RmmBLBtt,  Arth.  Proliatk..  vol.  3,  1003,  p.  2<2,  fig.  77  (in  tflxt). 

Ptammntplurra  Jutea  (port)  Q.  B.  Bbaoy,  Rep.  Vay.  Chaltcngtr,  Zoulogy,  vol.  9, 
18S4.  p.  250,  pi.  18,  Itf^,  2-4  (not  1,  ft-8). 

Description. — Test  free  or  attached,  often  attached  to  or  incloBing 
a  sponge  spicule,  spherical,  if  free,  or  frequently  with  a  flattened  ana 


FOBAMISIFERA 


KLacbed,  no  definite  aperture,  wall  tliiii.  oomiHwetl  of  fine  saiic^ 
.idea  firmly  united  hy  iin  abundance  of  cement  wliich  fills  u  ' 
rsticofl  to  a  lai^e  extent,  color  griiyisii  or  brown. 
eter  uatiaUy  less  than  1  mm. 
ibutlon. — SpecinieJia  which  seem  tii  be  referable  to  this  speciw 
;en  noted  at  three  stations  in  the  North  Pncific — Alhatrogs  ' 


BaiDr),  X  «. 


^'.ntton  H2S99  in  1,531  fathoms,  east  of  the  Hawaiian  Islands,  an^ 
1)4979   in  943  fathoms,  south  uf   Honshu  Island,  Japan,  also  NtP 
illation  1321,  in  I,Q1S  fathoms  near  the  Bonin  Islands. 

Tbcro  suums  to  be  some  variation  in  rolor  in  the  specimens  and  t 
■  Ifgree  to  which  the  cement  fills  the  irregularities  of  the  wall. 

Genus  SOROSPH-*:rA  H.  B  Brady,  1879. 
St^otphmt  i!.  B.  Bbady  (type,  S.  eonfuia  U.  B.  Bradt),  Qmut.  Journ,  '. 

ScL.  vol.  la,  1S79,  p.  28;  Rep.  Voy.  Challrnger,  Zoology,  vnl.  0, 1884.  p.251.-- 
RauHBLKlt,  Arch.  Ptotiatk.,  vol.  3,  1903,  p.  235. 
Dracripiion. — Test  consisting  of  a  colony  of  more  or  less  inflated 
.  hambere,  without  definite  apertures,  the  walls  joined  to  one  another, 
r.jiopnsed  of  sand  grains  with  interstitial  openings. 

The  following  species  haa  been  recorded  from  the  North  Pacific^ 
by  Brady: 

BOROSPHXRA  C 


Soroiphim  ean/uxa  H,  B.  Bkaov,  Quart.  Journ.  Micr.  Sci.,  vol.  19,  1879,  p.  28, 

pi.  4,  flga.  1«,  19; Rep.  Voy.  Clioll/mger,  Zoology, vnl.  0, 1884,  p.  251.  pi.  18.  figs. 

9, 10.— Bhumbleh,  AftU.  ProtiBtk.,  vol.  3,  IDOS,  p.  235,  fig,  63  (in  text). 

fUaeriplion. — "Test  free,  consisting  of  a  number  of  inflated  orspher- 

il  chambers  of  nearly  uniform  size,  irregularly  crowded  logsXAiCT  mA 
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.  adhering  to  each  oilier  by  their  outer  surfaces.  WalLi  thin,  fiiulj 
arenaceous  in  texture,  with  minuto  interstitial  orilifi's.  Qencnli 
aperture  wanting.  Diameter  oi  individual  chambers  about  no^ 
twenty-fifth  of  an  inch  (I  inm.),  of  the  eptire  colony,  variable,  sonoO' 
times  one-sixth  of  an  inch  (4.5  mm.)." 

DiatribuHon.—BrHdy  records  this  species  at  one  Challenger  slAtiitn,, 
244,  in  the  middle  of  the  North  Pacific  in  2,900  falhoms.  In  the 
volume  on  "Summary  of  Results"  this  species  is  also  given  aa  occur- 


^' 


Pios.  31-31— SouMrnxB*  conrusA. 


3  (IFTXR  niUI>rl. 


ring  at  station  346,  in  2,050  fathoms.    This  station  is  also  in  mid- 
ocean. 

The  species  has  not  been  noted  in  any  of  the  Albiitross  or  Nero 
material  I  have  examined  from  the  North  Pacific.  The  above  d»»crip- 
tioD  and  figure  S  are  from  Brady. 

Genus  SACCAMMINA  Carpenter,  1899. 
Saeamimina  (M.  Sahs  type,  .f  iphnrifaC.  O,  Sars,  Fnrh.  Vi<l.  SeUk   ChrisUaBit, 
18(18  (ISUil),  p-  21S)  [..oTnen  ni«Jum].— rARPEVTBB.  Ann  Mac.  Not,  Itiat..  eet. 
4,  vol.  -1,  ISGa,  p.  3SB,~BDTacBU,  in  Drimna  Klottwa  uiiil  Ordntiueen  dai 
Thierreif he.  vol.  1 ,  1880,  p.  19S.— II.  H.  BKAur,  Rep.  Voy.  Challmgtr,  Zooldgy-, 
vol.  a,  18M,  p.  252.— Rhom BLUB,  Zeilechr.  wiwt.  Zool.,  vol.  57,  1894,  p.482.— 
EiHEB  and  Fickert  (part).  Zcitsclir.  wis.  7jaa\.,  \o\.  6S,  18D9,  p.  S7t.-~ 
RnruKLER,  Arch,  Protiitk.,  v.jl.  3,  1M()3,  p.  242. 
Description. — Test  free,  or  sometimes  attached,  of  one  or  serenl' 
spherical   chambers  with   distinct   apertures,   usually   ono  for  enob 
chamber,  wait  composed  of  sand  grains  attached  firmly  to  one  another' 
by  a  yellowish  or  brownish  cement. 

Two  species  of  Saccammina  occur  in  the  North  Pacific.  The  BiHk 
of  these,  S.  aplimrka,  has  been  found  at  numerous  stations  in  the 
colder  waters,  but  the  other  species,  S.  soeialU,  seems  to  be  very  rare. 


SACCAHMINA  BPKARICA  O.  O.  Sit*. 
SaceaimaiaaiphirnmliX.  Sars,  Korh.  Vitl.  Sftkk.  ("hrJatiaQia,  1SB8  (1869),  p.S 
I  noBun  miduvi),  0.  O.  Sabs,  I''orh.  Viil,  8«liik.  ChruliaiiiA,  18T1,  |i. 

L  rBSfTBB,  Tim  MicroM'cipe, 5th  eii.,  1875,  p.  532,  fig.  272fl-r.— 11. 1).  BsAIiT,  1 

W  Voy.  Ouiltdf/a;  Zoulogy.  vol.  9.  1884,  p,  2&3,  pi.  18,  fig»,  11-17.— Eoobr,  A 

kdn.  baj-.  Akn>].  Wiw.  MOnclien,  vol.  IS,  1893,  p.2M,  pi.  4,6g.  8.— RitCHBLU 
ZeitKbr    wu».  Zwl-,  vol.  57.  18M.  pp.  433^19,  pK  21-2^.— tin Ss,  Kod| 
Svenok.  Vti.  Ak»d.  H»nJl.,  v<J.  25.  no.  B,  1894,  p,  13,  pi.  3,  t,,^.  10-18.- 
CRAPitAV.  Pn>r.  Znol.  Soc.   Tendon,  18S5,  p.   13.— Golis,   UiJl.  Uue.  Compi 
ZoOI..  vol.  29.  1898.  p.  26.— Fust,  Rep.  U.  S.  Nut.  Miib.,  1867  (IBM),  p.  2( 
pi.  9.  Rg.  2.-^RHt)KBL.Ea,  Arch.  Pntiatk.,  vol.  3,  1903.  p.  243,  Bg 
text), 

description. — Test   free,  rarely   nttachefi,   spherical   or  pyrifornia 
pically  fif  a  siiiglo  clmmber  with  a  ainple  aperture  at  the  pnii  ot  a 


ightly  projecting  portion  of  the  test;  wall  composed  of  fairly  coara 
I  grains,  firmly  cemented;  color  various,  gray  to  almost  blackj 
wioniUly  brownish  or  reddiBh. 

I  Diometor  1-3.5  mm. 

I  JHttribaiion. — Thin  species  appoara  to  be  fairly  well  distributed  I 
I  North  Pacific  in  the  ooIiJer  waters.    The  CTiaUeugeT  Axe* 


40  BULLETIN  11,  UKIIED  STATES  KATIONAL  HtTSBUH. 

specimens  at  station  246  in  2,0S0  fathoms  in  the  middle  of  the  North 
Pacific.  Gogs  records  it  from  three  Albatrosa  stations  off  the  coast 
of  Mexico  in  660-995  fathoms.  His  selected  material  which  I  have 
seen,  from  the  entrance  to  the  Gulf  of  California,  ia  very  large  and 
more  like  the  typical  Arctic  miaterial.  I  have  found  the  species  in 
material  in  2,0S5  fathoms,  AVxUroge  station  H2833,  midway  between 
San  Francisco  and  the  Hawaiian  Islands;  also  from  several  stations 
south  of  Japan  in  the  colder  water,  in  139-1,551  fathoms. 

BACCAMUINA  SOCIALIS  M.  B.  Bndr- 

SateammiTia  locialU  H.  B.  Brady,  Rep,  Voy.  Challenger,  Zoology,  vol.  9, 18S4,p. 
255,  pi.  IS,  figs.  IS,  19.— Chaphan,  Proc.  ZooL  Soc.  Loudon,  1895,  p.  13.— 
Rhuhbleb,  Arch.  Protietk.,  vol.  3,  1903,  p.  244,  fig.  79  (in  text). 

Descriftion. — "Test  consisting  of  several  independent  arenaceous 
chambers,  individually  spherical  or  subspherical  in  shape  and  of 
nearly  even  size,  attached  to  each  other  by  their  outer  surfaces,  but 
without  stoloniferous  intercommunicatioD,  each  chamber  having  its 
ov/Ti.  external  aperture.  Spheres  seldom  more  than  six  or  eight  in 
number,  and  usually  arranged  with  more  or  less  regularity.  Texture 
finely  sandy,  nearly  smooth  externally.  Diameter  of  the  individual 
chambers,  one-thirtieth  of  an  inch  (0.8  mm.)  or  less." 
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grains  or  other  foreign  matter,  teat  usually  broadest  near  the  base 
and  gradually  tapering  more  or  less  evenily  to  the  apertural  end. 

Several  species  of  Proleonina  occur  in  the  North  Pacific,  certain  of 
the  species  apparently  confined  to  specific  regions  as  far  as  the 
material  is  able  to  indicate. 

PROTEONINA  FU8IFORHI8  WlUlunton. 

ProUonina/iui/ormia'VfiudAMBos,  Eecenl  Foramini few  of  Great  Britain,  1858,  p.  1, 
pi.  1.  fig.  1.— Rhumblek,  Arch.  Protislk.,  vol.  3,  1903,  p.  248,  fig.  84  (in  text). 

Rtopkax  futi/ormi*  H.  B.  Bkadt,  Denkschr.  kais.  Akad.  Wiss.  Wien,  vol.  43, 
pt.  2,  1882,  p.  99;  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  290,  pi,  30, 
figs.  7-11.— MiLLEiT,  Joiini.  Roy.  Micr.  Soc.,  1899,  p.  253,  pi.  4,  fig.  ll.-# 
Baoo,  Proc,  U.  S,  Nat.  Mub.,  vol.  34,  1908,  p.  125. 

Lituola  futi/onau  J.  Wriobt,  Rep.  Belfast  Club,  1876-77,  Append.,  table. 

lAtuola-naulibidea,  var.  tcorpiuruM  W.  B,  CAftPENTEa,  in 
Pa/ker  and  Jones,  Intr.,  Study  Foram.  1862,  Ap- 
pend., p.  309. 

Description.— Test  free,  fusiform,  asymmet- 
rical, chamber  either  single  or  somewhat  incom- 
pletely dlvidetl,  walls  composed  of  fairly  coarse 
sand  grains,  rough  extcmaliy ,  but  closely  cement- 
ed, aperture  terminal,  single. 

Length  0,63-1.0  mm,  or  more. 

Distribviion.—Th.\8  species  does  not  seem  to 
be  common  in  .the  North  Pacific,  but  four  sta- 
tions being  known.  The  Challenger  found  it 
near  the  Philippines,  Station  209,  95  fathoms. 
Doctor  Bagg  records  it  from  the  Hawaiian 
Islands,  Albatross  station  H4585,  689  fathoms. 
It  has  also  been  noted  from  two  Nero  stations 
in  the  vicinity  of  the  Bonin  Islands,  in  1,415  and 
1,543  fathoms. 

Specimens  of  this  species  are  always  more  or 
less  irregular  in  form,  but  the  general  character 
of   Williamson's  %ure   is  readily  distinguisli 


in   tiie   specimens. 


PROTEONINA  DIFFLUOtFORMIS  [H.  B.  Bndy). 

Reophax diffiugtformit  R.  K.  Bainv,  Quart.  Joum.  Micr.  Sci.,  vol.  19, 1879,  p.  51, 
pi.  4,  figs.  3  a,  b;  Denkschr.  kais.  Akad.  Wiss.  Wien,  vol.  43,  pt.  2,  1882, 
p.  99;  Proc.  Roy.  Soc.  Edinburgh,  vol.  11,  1882,  p.  715;  Rep.  Voy.  Challen- 
ger, Zoology,  vol.  9,  1884,  p.  289,  pi.  30,  figs.  2-4  (not  1,  5).— GoHa,  Kongl. 
Svonak.  Vet.  Akad.  Handl.,  vol.  25,  no.  9,  1894,  p.  26,  pi.  6,  Cgs,  196-198; 
Bull.  MuH.  Comp.  ZoOl.,  vol.  29,  1896,  p.  28.— Flint,  Rep.  U.  S.  Nat.  Mu«.. 
1897  (1899),  p.  272,  pi.  16,  fig.  2.— MttLBir,  Joum.  Roy.  Micr.  Soc,  1899, 
p.  252. 

Saaanuniita  iKfflugiformu  Eimer  and  Ficeebt,  Zeitschr.  wiss.  Zool.,  vol  65, 
1899,  p.  671. 

Prolemnna  digtuftformiM  Rhumblbr,  Arch.  Frutistk.,  vol.  3,  1903,  p.  246,  figs. 
60  a,  b,  (in  text). 
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Description. — Test  free,  consisting  of  a  single  elongate  oval  a 
pyriform  chamber,  with  a  more  or  less  distinct  tubular  neck;  chamba 
undividetl;  wall  fairly  thick,  composed  of  closely  cemented  eani 
grains  of  variable  size  and  roughness;  aperture  simple,  teimin^ 
color,  varying  with  the  material  of  the  wall.  * 

Length  0.36-0.75  mm. 

IHalribuHon. — The  varioai 
records  for  this  species  are  al 
in  rather  cold  or  deep  water  tf 
far  as  the  North  Pacific  is  cow 
cemed.  Brady  records  it  ii 
the  deep  water  of  the  North- 
west Pacific,  in  2,300-3,950 
fathoms.  GoSs  found  the  spe- 
cies in  material  from  off  iht 
west  coast  of  Mexico  ant 
southwest  of  Panama,  AUa- 
trosa  stations  D3415  and  337< 
in  1,879  and  1,132  fathoms 
respectively.  I  have  exam' 
ined  Goes's  material  from  th< 
latter  station. 

Specimens  referable  to  this  species  have  been  found  in  the  Albain»i 
material  from  tho  Northwest  Pacific,  stations  D4957,  D4979,  «iO 
D5095,  in  437,  943,  and  58  fathoms,  respectively.  These  station* 
are  in  the  cold  area  off  the  southeast  coast  of  Japan. 


PROTBONIKA  OVATA.  Dew  (pcclu. 

[Useription.— Test  free,  ovato  in  side  view,  neaily  circular  in  end! 
«,  wall  thick,  composed  of  neatly  cemeiitcd  ami  fairly  large  sand 
-n3,  nperturul  end  abnijiLly  i'iintract<'<i  to  form  a  short,  tapering 
k   with   the   verj'   small   aperlurt-   at   its  extremity;  color  light 
I  wish  or  brownish  gray;  fairly  large 
...ngth  about  1,25  mm.;  diameter  about  0.6  mm, 
Ihfitnbul'wn. — Specimena  of  this  speciee  hare  been  seen  in  material   i 
m  but  two  stations,  Alhutrnss  H3C107,  in  32.'J  fathoms,  and  '. 
lUon  2071,  in  271  fathoms,  both  near  the  Hawaiian  Islands. 


I  Nero  I 


.   '-.:.-!.\.   X.  30.     a,  rHOKt  VI 

eimen.— Cat.  No.  8264,  U  S  N  M    fr  m  Aero  station  2071. 
H  Species  is  a  fairly  large  one.     Tbt  f  rin    abrupt  contraction   , 


B  neck  with  the  very  small  aperture,  will  at  on<'o 
pother  described  species. 


Iistingiiis 


tills  I 


Genua  PILULINA  V/.  B.  Carpenter. 
hW.  B.  Caepbntbr,  (lype,  P.jeffreyfii  W.  B.  Caepbnteb.)    Desrr.  Cut.  J 
I  Ob]M*tcDeep-Seal>redgtn(;il8T0],p.5.— H.  B.BttAUV,  Rep.Voy.  ChalUnt/fr,! 
~    '  I.  3,  1884,  p.  244.— Rhumbler.  A«-h.  ProUetk.,  vol.  3,   il 

p.  219. 

fkicription. — Test  free,  globular  or  ovate,  consisting  of  a  single  1 
ii'livided  chamber,  wall  rompoaed  of  felted  sponge  spicules  and  a  j 
''M  amount  of  fine  sand  without  cement,  aperture  elongate,  with  a 
'  iii'what  depressed  area  about  it. 

A  .'^iiifjlc  spDcios  was  described  by  Carpenter  from  the  North  Atlantic. 
^  'I'W  .tpecjes  has  been  found  in  matonul  dredged  hy  the  fisheriea 
'  iiiuer  Albatross  north  of  Japan  differing  in  certain  characters  from 
■'■  species  described  hj  ("arpenter.  The  wall  of  these  species  ia 
"ithcr  unique,  aa  no  cement  seems  to  be  used,  the  long  spicules  being  ^ 
feltflij  together  into  a  thin  wall. 

M^ e d 
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PILULJNA  OVATA,  Bow  ■■: 

Description. — Test  ovate  in  side  view,  broadly  elliptical  or  nearlf 
cirpular  wheu  viewed  from  the  apertural  end ;  walls  very  thin,  smooth, 
cumposed  of  felted  sponge  spicules  and  fine  amorphous  material; 
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rregular  in  shape,  elongate^  situated  in  an  oval  depression 
tiler  end  of  the  test;  color  white, 
specimens  5  mm.  in  length;  3  mm.  in  diameter. 
ition. — A  number  of  specimens  of  this  species  were  obtained 
heries  steamer  Albatross  on  the  1906  cruise  in  the  North- 
ific.  They  are  from  station  D5056,  in  258  fathoms,  in 
ulf,  Japan. 

teciTnen, — Cat.  No.  8257,  U.S.N.M.,  from  the  above  station, 
ecies  differs  from  Pilulina  jeffreysii  Carpenter  in  its  gen- 
in  its  very  thin  walls,  and  in  the  character  of  its  aperture, 
long  to  a  new  genus  as  it  differs  in  characters  of  rather  more 
ific  importance.  Pilulina  jeffreysii  is  only  known  from  the 
lantic  and  this  species  is  widely  separated  geographically 
by  distinctive  characters. 

Genus  PELOSINA  H.  B.  Brady.  1870. 

I H.  B.  Brady  (type,  P.  variabilis  H.  B.  Brady),  Quart.  Joura.  Micr.  Sci., 
.  19, 1879,  p.  30.— BiJTSCHLi,  in  Bronns  Klassen  und  OrdnuDgen  des  Thier- 
ihfl,  vol.  1,  1880,  p.  194. — H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology, 
.  9,  1884,  p.  235.— Rhumbler,  Arch.  Protistk.,  vol.  3,  1903,  p.  238. 

tion. — ^Test  free,  variously  formed,  rounded,  cylindrical  or 
jr.  elongate;  wall  usually  thick,  composed  of  mud  with  a 
basal  layer,  exterior  often  with  various  foreign  bodies  in- 
the  test;  aperture  typically  single  and  terminal, 
pecies  of  Pelosina  are  known  from  the  North  Pacific,  but  all 
eem  to  be  rare,  and  for  the  most  part  they  occur  in  deep 

PELOSINA  ROTUNDATA  H.  B.  Brady. 

I  rotundata  H.  B.  Brady,  Quart.  Joum.  Micr.  Sci.,  vol.  19,  1879,  p.  31, 
3,  figs.  4,  5;  Rep.  Voy.  Challenger,  Zoology,  vol.9,  1884,  p.  236,  pi.  25,  figs. 
20.— EoQER,  Abh.  kon.  bay.  Akad.  Wise.  MUnchen,  vol.  18,  1893,  p.  254, 
11,  fig.  60.— MiLLETT,  Joum.  Roy.  Micr.  Soc,  1899,  p.  249,  pi.  1,  fig.  1. — 
UMBLER,  Arch.  Protistk.,  vol.  3, 1903,  p.  239,  fig.  71  (in  text). 

tion. — Test  flask-shaped  or  pyriform  with  an  elongated 
3ck,  at  the  end  of  which  is  the  aperture;  wall  thick,  composed 
nd  the  tests  of  other  Foraminifera,  Globigemiaj  etc.,  with 
ent,  the  tubular  neck  membranaceous,  interior  consisting  of 
idivided  chamber,  small;  color  grayish  white, 
er  1.8  mm. 

ition. — The  ChaUenger  dredged  this  species  at  station  246, 

ithoms  in  the  middle  of  the  North  Pacific.     This  is  the  only 

this  area,  although  it  was  found  by  Millett  in  material  from 
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PBL08INA  CrUNDRICA  H.  B,  Bridy. 
Pthtinit  qflindriea  H.  11.  Brady,  Rpp.  Voy,  Chatlengfr.Zoology ,  vdI.B,  ISS1,p.2tfi, 


pi.  MB,  figs,  1-e.- 
p.353,pH,Hg!..l,: 


t,  Abh.  kiin.  bay.  Akud.  Wiag,  HUnchen,  vol.  18, 
-Khcsiiiu;r,  Arch.ProliaLk-iVol.a,  1903,  p.2a9,f%.'tt. 


Description. ^"i^esl  doOf 

gatp,  cylindrical,  stru'gM 

oralightlycui-ved,  of 

j|  ]y  uniform  diameter,  0Bd) 

j—jf^^Sft/Ofy  rounded,  apertui 

/?^V^.',K£\J  end,  circular:  wall   tWdll' 

);■■  coniposeil  of  UinselyagpW 

^atiid  slirll   fpHgnieiitS  uT 
foraminiferal  testa  with 
mud  base,  outside  iTTeff 
\         lar.  i'ouglt,intoriorsnioO^. 
.^        ly  fmi«lied,  interior  chUfe 
J         nous;  color  dark  f;nit,bul 
^  vaiyinf:  much  according!* 

-i*:-,  thcconstituentsoflhcteitj 

■■',■  .-^    .  bein^  almost  wliito  vh& 

■- --'  many    fomniiniforal  l»ts 

;  :;^'  are  Included  in  the  wbU. 

^^   51  Length  up  lo  13  mil 

•'^  diuiueter  about  2  mm. 

Oisfnifrufion.— ^The  CM* 
wi,-[Eu«raicTiisi.iiic*.  N    .  leTtfffr  expuditiotxobtmtii 

I  at  three  North    Pacific  atations,   237,  244,   246| 
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fathoms,     Tliese  stations   are    in   the  deep  portion  of 
,  Pacific,   the  first  of  the  stations  off  the  east  coast  of 


AViatrosB  material  I  have  seen  wliich  may  be  referred  to 
is  R  portion  of  the  !!pcciniens  selected  by  Goes  from  Alba- 
D3375,  in  1,201  fathoms,  in  the  eastern  tropical  Pacific. 
lUl  called  by  Goes  Shisaiimiina  indiv'isa,  but  some  of  them 
eloDg  here. 

I  PEIXJSINA  VARIABILtfi  H.  B.  Bndjr. 

triabilit  H.  B.  Bradv,  Quart,.  Joiirn.  Mier.  Sci.,  vol.  19, 1B79,  p.  30,  pi. 
J 1-3;  Bep.  V«y.  Challrtigrr, Zoology,  vol. 0. 1884. p.235, pl.26, figs. 7-8.— 
li  Rep.  V.  S.  Nat,  Mua,,  18IJ7  (ISiW),  p.  206,  pi.  4,  Gg.  1.— Rbumblbb. 
PiDlirtk.,  vol.3,  11(03,  p.  239.  fig.  74  (in  l*it). 

|». — Test  consisting  of  a  single  fusiform  chamber,  or  of 

e  independent 

Iregularly  aa- 

tusuatlyatthe 

Ul  of  the  fii-st 

ill  thick,  com- 

U<i   and  some 

lidea    loosely 

the  basal  layer 

Rua,  apcrtural 

hat   e.xtendeil 

Jar  neck,  the 

liismembran- 

S  end  a  circu- 

te,   chamber 

Inning  to  the 

»   test;   color 

I 

kt  widest  por- 

I  mm.,  length 

>n, — I  n     the 

Ic  thia  species 

^'fromasinf^le 

nation,  '2-iG,  in  2,050  fathoms,  situated  in  the  deep  por- 

liddhi  part  of  the  North  Pacific. 

bonus  TECHNITELLA  Norman.  1878. 

IKoKlUK  ftype.  T.  Ugumtn  KauM/tu),  Ann,  Mag.  Nut.  Hint,,  eer.  S, 
j  1»7»,  p.  STa.— n  B.  Bbapt,  Rep.  Voy-  Challfnger.  Zoologr,  vol,  9. 
>.  245.— Rhumbleb,  Arch.  Protistk.,  vol.  3,  1903,  p,  250. 

—Test  free,  usually,  elongate,  subcylindrical.  fusiform 
~,  interior  consisting  of  a  single  diamber;  wall  thiiif 


.— PtLUSNA  VABlxaOJS 


iipwrlurc.  ruuadeil,  aiim;Iei, 


composed  of  spon^  spiL-ulds  uml  fim 
at  one  ood  of  the  teat. 

Two  species  of  TrchnittUa  iire  known  from  ilio  North  Pncilic,  aa& 
they  both  seem  to  be  very  rare.  Ttio  genua  la  at  once  <)t.«lint;uitihe<i 
by  the  elongate  arraugcmont  of  tlie  sponge  spiciilea  in  iJie  diroflioH 
of  the  long  axis  nf  the  test. 

TKCKNITELLA  L-BGUMEN  Noimla. 

mini  NoBUAN.  Ann.  Mb?.  Nm.  Hint.,  wr.  5,  vol.  1,  I! 
pi.  IC,  figs.  3,  \.—n.  n  Btuov.  Rep.  Voy. 
Zoology,  vol.  0,  1S84,  p.  2«.  pi.  25.  figs.  S-12.-<JoV^ 
Kongl.  Sveiiak.  Vrt.  Akud.  Hntitll.,  vnl.  25,  no.  9,  18M.' 
p.  14,  pi.  3,  fle«,  20-27. -MnxETT,  Joura.  Roy.  Mmt.  Sg&, 
1899,  p.  ZJ],  j)l.  4,  fig.  ■4.— RdPunLKn,  Airfi,  rrod*k, 
vnl.  3,  1903,  p.  250,  fig.  90  (in 

Description. — Tost  aubcylindriciil,  frefiuently  soniB- 
what  curved,  apertunil  end  rounded  or  HometimM 
with  a  short  tubular  neck,  aboral  en<i  roundiKli}! 
somutinie.s  bluntly  pointed;  wall  composed  of  apon^ 
spicules  and  sand  grains,  aperture  rounded;  colurtf' 
test  white  op  grayish  white,  anmotinifis  with  a  coating 
of  sand. 

Length  up  to  2.5  mm. 

Dlatrib^ation. — ^Known  frum  station  237  of  the  ^'AdJ* 
Unger  expedition,  east  of  Japan,  in  I  ,S7.'j  bithoms. 

TECHNITELLA  MELD  Norman. 

TeehnUeiia  mcla  Nobvav.  Ann.  Maj;.  .N'«l.  Hwt..  Her.  h.  vol.  1,  1878.  p.  280,  pL 
flgB,  6,  (>.— H.  R.  BnADT,  Rep.  Voy.  Challenger,  Zoology,  vnl.  9,  18*t,  p,  SA 
pi.  25,  ligB.  7  n.  fr,— Cbapkan,  Proc.  Zool.  Sor.  Loadon,  l89o,  p.  13.— Rsiiit* 
BI.EU,  Arch.  Prolistk..  vol,  3,  1903.  p.  26(1,  fi(H.  0.5  n.  ft  (in  Ipxl). 


Dfser'iptio 


-Teat  ovid.  being  slighlly  tft])ering  at  tho  ends,  apsfv 
ture  small,  usually 


lar,  at  one  end  of 
tost;  wall  composed  l^^ 
most  entirely  of  loDg 
sponge  spicules  amiiigo4 
lengthwise  uf  tba  teat 
linnly  united  with  I 
white  cement;  coloi 
white  or  grayish  whitA^ 
Length,  1.4  nun.;  {&•_ 
amuter,  1 .0  mm. 

Distrihnlion.  — Th«^ 

is  but  the  one  North  Pacific  Challenger  record  for  this  species,  st""^^" 

237,  east  of  Japan,  in  1,875  fathoms. 


Genus  THOLOSINA  Rhumbler,  1893. 
M  H.  B.  BuoT  (purl),  Quart.  Journ.  Mitr.  &:i..  vol.  19,  I87B,  p.  .' 
vnl.  21.  ISSI,  p.  61;  Rep.  Voy.  Challmga,  Zncilogy,  vol.  il,  18M,  p.  3U. 
•Mia  Rbi-nblbr.  Nachr.  kAn.  Om.  Wise.  GCUiDc«ii,  181)5.  p.  S2;  Arch, 
rmdirtk-,  vol.  3.  1903,  p.  226. 
ioplnroptiiina  Eimbk  and  FirKKRT,  Zeitarhr.  wi«.  Zool.,  vol.  6S,  1899t   i 
p.  €72. 

riptitm. — Tost  attuohed,  heinispliiirictil,  flattened  on  the  sidt^J 
hJcli  it  is  attached,  chamber  single,  uiidividfld ;  walls  fairly  thickJ 

bcwed  of  suud  ^tiins  with  a  krgo  prupurtiuu  of  culcureous  c«ment,fl 

■  rouphoned  on  the  exterior. 
B  ainglu  gpitcie»  of  this  ^nus  htis  been  found  but  ruroly  iu  the  ^ 

I  Pacilic.     It  is  easily  diatin<ruiHhed  when  it  is  attached  to  dork 
i  teats  liko  Rluihdammina,  us  its  white  color  shows  ujt  strikingly 

Wt  ihfl  ilarker  background. 
iibi«r  sucnis  to  bo  quite  right  in  uiuldnc  n  new  genus  fur  this 
i,  whirJi  is  quite  differunt  from  the  gonuH  to  which  it  has  usually 
signed.    The  name  prii|in8pd  by  Eimer  and  Fickert  will  have' 
\  into  the  synonymy  and  the  curlier  name  [troposed  by  Rbumbler 
nd. 

THOLOSINA  BULLA  (H.  8.  Bndy). 

mptaina  hilld  II.  B.  DaADY,  Qusrt.  Jama.  Micr.  Set.,  vol,  21,  ISBl,  p.  GI;.d 
ftep.Voy.  ChatlotgtT,  Zuolug)',  Vul.  D,  1884.  p.  315.  pi.  36,  figs.  10, 17.— <ioK^.l 
Coosl.  Sveiidk.Vxt.  Aka<l.lUndl.,v»1.2.'i.  iii>.  I),  ISHl.  p.  2i(.  pl.ti.  figs,  213-1 
2Ui(not  fifC*.  211.  212=  AiHttiolagcna);  Hull.  Mux.  C'ump.  Zu6l.,  vi  ' 
p.  35.— Miixrrr,  Joiim.  R-.j-  Uit-r.  Sw  ,  l.SQQ.  p,  3(11,  pi,  5.  f 

bulla  Rhumbleb, 
Smcht.  ken.  Gts.  WLe. 
GSUiDSeii.  1895,  p.  82.— 
Kuui,  Noreke  Notdlmv»- 
Exp..  No.  26,  1998,  p. 
4.— RiiLfMuLBS,  Arch. 
pMiak  ,  v.>l.  3.  1003.  p. 
327, 6s,  52  I'ln  lest). 

BiMBk  and  Fickkkt,  Zdt- 

iriir.  wiM.  Zool.,  vol.  OS, 

urn,  p.  073. 

riptian. — Test  adher- 
'  iphericul  orstrongly 
It,  fUtt4)n«d  ut  the  haiw 
Bfonn  to  the  surface  to 

II  it  u  Attached,  usually 
'  longer  in   one  dt- 

Uian    Uie    o  t  h  e 
xir  nug^f,  usually  un- 
id,  walU  thick,  composed  of  sand  gmins  i^i'itli  an  excess  of  caUj 
t  cement,  surfnco  uuuveu,  apertures  simple,  Hcarly  cVTCuVsa 
I  Jim— BuJi.  71— JO 1 
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usually  two  in  number,  situated  at  either  end  near  the  base;  color 
grayish  white. 

Diameter  0,5-1.0  mm. 

Distribution. — The  only  published  records  for  this  8[»ecies  in  the 
North  Pacific  are  those  of  Goes,  Albatross  station  D3399,  in  1,740 
fathoms  off  Panama  and  station  D3419,  in  772  fathoms  off  the 
west  coast  of  Mexico.  I  have  examined  the  material  selected  by 
Goto,  consisting  of  five  specimens  attached  to  Rhabdammina  and 
Saccammina.  One  of  these  specimens  is  figured  here.  This  shows  a 
slight  tendency  toward  division  as  do  certain  other  specimens. 
Goes"  shows  a  longitudinal  section  of  a  specimen  indicating  a 
division  into  three  chamberlfets.  Figures  211  and  212  referred  to  this 
species  by  Goes  are  really  WebhineUa  hemispJuerica  (Jones,  Parker, 
and  H.  B.  Brady). 

I  have  found  a  single  specimen  from  Blake  Reef,  south  of  Japan, 
Albatross  station  H4S81,  316  fathoms,  which  seems  to  be  an  iimna- 
ture  specimen  of  this  species.  It  is  attached  to  a  fragment  of  shell, 
slightly  less  convex  than  larger  specimens,  but  otherwise  similar. 
Another  single  specimen  was  found  from  Aihatrosa  station  D5056, 
in  258  fathoms  on  the  east  coast  of  Japan,  attached  to  a  specimen  of 
Bathysiphon  fliformia.  A  third  single  specimen  is  from  D4979  (^ 
Japan  attached  to  a  specimen  of  Rfutbdammina. 

Genus  WEBBINELLA  Rhumbler,  10O3. 
Webbina  Joneb,  Parkeb,  aod  H.  B.  Brady,  Pai,  Soc.  Monogr.,  1865,  p.  27  (not 
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WBBBINBLLA  HBIf  ISPHiBRICA  Ucnaa,  Park 
Webbiita  hemujAKrica  JosKB,FATiKEa,and  H.  B.  Boadt,  Pal.  Soc.  Monogr..  1865, 
p.  27,  pi.  i,  fig.  5.— RoBEBTSON,  Hop,  Brit.  Asa.,  1875,  p.  189.— H.  B.  Bbadt, 
R«p.  Voy.  CMllenger,  Zoology,  vol.  9,  1884,  p.  350.  pi.  41,  fip.  11.— Eoger, 
Abh.k6n.bay.  Akftd.  Wiee.  Mflnchen,  vol.  18, 1893,  p.  2e6,pl.  I4,flgs.l-3.— 
CUBHMAN,  Proc.  Boston  Soc.  Nat.  Hist.,  vol.  34,  1908,  p.  24. 
Piaeopailina  India  GoKh  (part),  Kong!.  Svensk.  Vet.  Aka<i.  IlaDdl.,  vol.  25,  no. 

9,  1894,  p.  28,  pi.  6,  figs.  211,  212  (not  figs.  213-215). 
PaammMphxra  hemitphserica  Eimeb  and  FicSEKf,  Zeitschr.  visa.  Kool.,  vol.  65, 

1899,  p.  671. 
Webbinella  hemi»phxriat  Rhumbleb,  Arch.  Protistk.,  vol.  3,  1903,  p.  228,  fig.  54 
(in  text). 
Description. — Test  adherent,  circular  in  outline  when  seen  from 
above,  central  portion  convex,  surroundod  by  a  flattened  border  of 
varying  width,  chamber  single,  un- 
divided, wall  composed  of  sand  grains 
with  much  cement,  nearly  smooth 
outside,    more    or    less    roughened 
within;  aperture  not  visible,  the  re- 
gion of  attachment  serving  for  the 
egress  of  the  pseudopodia  about  its 
edge  ;colorgrayiah-w  hi  te  or  brownish. 
Diameter  0.5-1.5  mm. 
DistrUmtion. — The  two  specimens 
which  I  have  found  in  the  Albatross 
material  from  the  Northwest  Pacific 
are  the  only  records  for  this  region. 
Single  specimens  attached  to  shell 
fragments  were  found,  one  at  Alba- 
tross station  D4874,  in  66  fathoms  in  Korea  Strait,  near  Japan,  the 
other  at  D4900,  in  13d  fathoms  in  the  Eastern  Sea  of  Japan. 


Genus  AMMOSPH.£HOIDES,  i 


Description. — Test  irregularly  subglobular,  composed  of  an  elongate 
or  Bubspherical  chamber  with  double  apertures  typically;  wall  finely 
arenaceous  with  a  lai^e  proportion  of  reddish-brown  cement,  aper- 
tures at  the  end  of  short  tubular  portions  of  the  test. 

Type  of  the  genus, — Ammoaphttroides  distoma,  new  species. 

The  peculiar  rusty  appearance  of  the  test  and  the  double  apertures 
at  once  separate  this  from  any  aUied  arenaceous  forms. 

AHMOBPRJBROtDBS  DISTOHA,  new  ipacla. 

Descripticn. — ^Test  irregular,  subglobular  or  with  deep  depressions 
of  the  stirfaee,  irregularly  made  up  of  two  portions,  each  of  which 
fl  on  aperture ;  wall  finely  arenaceous,  the  outer  portion  flaking 
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off  when  specimens  are  dried,  fairly  smooth,  with  an  abundance  of 
cement  of  a  dark  reddish-brown  color;  apertures  at  the  end  of  veiy 
abort  tubular  necks,  irregular  or  nearly  circular  in  section;  color  fer- 
rugmous,  due  to  the  dark  reddish-brown  color  of  the  cement. 


Diameter  0.4-0.8  mm. 

Distribution. — Specimens  of  this  species  were  fairly  conunon  at  one 
Albatross  station,  D501S,  in  the  sea  of  Okhotsk  off  the  southern  end 
of  the  eastern  coast  of  Sakhalin  Island,  in  82  fathoms. 

Type-specimen. — No.  8258,  U,S.N.M,,  from  the  above  station. 

Genus  VERRUCINA  GoSs,  1896. 

Vemuina  Goes  (type,  V.  rudu  Gogs),  Bull.  Mus.  Comp.  Zo6l.,  vol.  29,  1896, 
p.  25.— Rhuubler,  Arch.  Protistk.,  vol.  3,  1903,  p.  232. 

Description. — Tost  adherent,  irregular-ovoid  in  shape;  interior  di- 
vided into  irregular  chain  be  rkts,  wall  composed  of  sand  grains,  rough 
externally,  aperture  usually  double,  situated  in  the  depressed  area 


rCiRAMlNIFEUA   OF    NORTH 


^  Length  of  the  biwp.    Wit k  Iliis  exc«p1  ion  iKo  cliftmrlora  seem  t 
-ather  constant  in  the  spet^imeiis  pxamined. 


CriAioniita  OoBr  (type,  C.  mamilla  dots)  Knogl.  Svensk.  Vet.  Akad.  Hu 
vol.  25,  no.  9,  1894,  p.  H;  Bull.  Mub.  Comp,  ZoOl.,  vol,  211,  18U6,  p.  S 
RnUHBLRB,  Arch.  ProliBik.,  vol.  3,  1903,  p.  229. 

DfMcription.—'Test  spherical,  lenticular,  or  variously  shaped,  inte- 
rior cilhor  labyrinthic  or  wnlli  ii  single  chamber,  apertures  small  and 
-.(■attere*i  or  imlistinct,  wall  thick,  composed  of  sponge  spicules  or  very 
lite  sanil,  often  chalky  in  appearance. 

Tliis  genus  wliit'li  has  a  considerable  development  in  the  Arctic 
mil  Nortli  Atlantic  oceans  seems  to  find  similar  conditions  off  the 
■■  t'stem  coast  of  North  America  where  several  species  occur.  They 
<'i-ni  in  most  cases  to  he  specifically  distinct  from  the  Atlantic  and 
-Vrctic  forms.     Four  species  occur  off  tlie  west  coast  of  America. 


CRITHIONINA 


Cnlhitmina  rapixi  GWkh,  Bull.  Mun,  Com]).  Zfol..  vol.  20.  1896,  p.  21,  pi.  '. 

fitp.  3,  4-— RnuMBLeB,  Arch.  Protiittk,.  vol.  3,  1903.  p.  232,  fig.  59  (id 
CritMwana  abj/tmirum  (part)  Kixn,  Norake  Nordhavs-Exp.,  no,  35,  1899, 

I-l.  1.  IIk.  4  (uot  1-3). 
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Description. — "  Subglobular,  with  coarsely  tuberculated  surface; 
wall  thick,  obsoletely  cavernous,  the  chamber  somewhat  irregular, 
showing  faint  traces  of  subdivision ;  color  gray  or  whitish ;  the  con- 
sistency of  the  shell  is  usually 
loose,  the  texture  being  finely 
arenaceous,  with  a  large  portion 
of  shell  dfibris.  Diameter  1-2 
mm." 

Distribution. — Goes  found  and 
iloscribed  tliia  species  from  ma- 
tcriiil  from  two  Albatross  sta- 
liuns  D3415,  in  1,879  fathooB 
'■11'  the  west  coast  of  Mexico  and 
D;S407,  in  885  fathoms,  near  the 
Galapagos  Islands. 

The  above  description  is  cop- 
ied from  that  of  Goes.  His  spec- 
imens from  the  first  of  the  two 
stations  I  have  oxaminod.  There  are  six,  rather  poorly  characterized 
specimens,  more  irregular  thiui  liia  figure.  One  of  these  specimens  is 
figured  here. 


rrilltioHina  {fns  Goes,  Bull.  Mub.  L'omp.  ZoGl.,  vol.  29,  1896,  p.  24,  pi  2,  fi^ 
6-8.— Rhumbler,  Anh.  Prolistk.,  vol.  3,  1003,  p.  232,  fig.  GO  (in  t«it). 


Description. —Test   flattened,   orbicular,   elliptical   or  irregular  in 
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A  number  of  specimpns  selerted  bjGoea  have  been  cxamineil.a 
I  ful  to  find  any  such  regularity  in  the  diviBions  ns  sliown  by  ( 


L  tD-Ct  — CBRSKlinilik   (, 


3.     In  Ihe  attfompanying  iigures 
i  material  from  station  D34lt>. 


iven   Iwii  sections  froilj 


\  CritAvmina  puum  GnEs,  Bull,  Muh.  Ccimp.  Zo6l.,  vol.  29,  180G.  p.  24,  pi.  2,  fl 
I.  2,— Mna.ETT,  Joutii.  «-.>-.  Micr.  So.'.,  1899,  p.  250.  pi.  A.  fig.  3.—Fui 
it>n>.  U.  S.  Ntt.  Mux.,  lgS7  (ISI)9),  p.  26(1,  pi.  li,  Gg,  1.— Rhuhbli 
Prgtiwk.,  vol,  3, 1903,  p.  242,  fig.  57  (in  teil). 

[   CriMonina  abj/i*ontm  (put)  Kixa,  Nixske  Nunlhnve-Exp.,  no.  20,  13!>!l,  p.  7il 
pl.l,  fig.  2  (not  I,  3,  4). 

P«»mp*ion.— Tpst  frcp,  globular  in  typiral  form  bnt  variable,  8U| 
i  «von,  wall  rather  thick,  soft,  compused  of  loosely-malted  sai 


ingle,  undivided,  uperturea 


and  sponge  spicules,  interior  chiimlic 
interstitial;  color  graylah  white. 

Diameter  1-3  mm. 

Jlie  typical  form  of  tlus  apecies  lias  not  been  recorded  from  tlia 
North  Pacific,  but  it  is  represented  by  tlie  following  variety: 


1897  OMW, 
uall^S 


CRtTKIOMtNA  PI8UM  Odc>, 

CriOiioniTui  pitum  OoRh,  vot.  hitpida  Fust,  llep.'U.  8.  Nat.  Miw.,  1897  (11 
p,  2il7,  pi.  n,  %.  2.— RHrMULKK,  Arch,  rnjtiBik.,  vol.  3, 11103,  p.  "'  "" 
(in  toxt),~|?]  lUao,  Ttnc.  V.  8,  Nat.  Mi»„  vol.  M,  1908,  p.  127. 

Crilfiiomna  abystarum  (part)  KlA»,  Norake  NordlinvB-Exp..  no.  25, 

pi.  1,  ligs.  1,  .t  (not  2,  4), 

Description. — Variety  difrering  from  the  t>'pical  ui  its 

and  the  hispid  siirfiup  made  up  of  a  great  number  of  sponge  sptculn 
arrnnged  nearly  perpen- 
dicular to  the  ouU'r  wall; 
walls  somewhat  thinner 
than  in  the  typical. 

About  one-half  thesjze 
of  the  typical  form. 

Distnfmtlrm.-~One  of 
the  original  stations  for 
Flint's  matoriul  waa  in 
the  North  Pacific,  AUa- 
Irou  station  D.'IOSO,  in 
9-'!  fatlioms,  green  mud. 
off  I  leral  a  Bank,  Oregon. 
Bagg  records  the  variety 
from  two  Albatroas  sta- 
tions, H444(),  in  1,259 
fathoms,  and  H450"2,  in 

1,342  fathoms,  both  stations  In  the  vicinity  of  tlie  Hawaiian  Islands. 

I  have  failed  to  find  tliia  variety  in  any  of  the  western  Pacilic  material 

that  I  have  examineil. 
The  specimens    from  Albatross   station  H4502  in  the  Nationai' 

Museum  labeled  as  this  variety  bj'  Doctor  Bagg  seem  to  ra 

very  small  spinose  liadiolaria  and   not  Foraminifera.     Tlic 

one  measures  but  0,05  mm.  without  the  spines. 

The  figure  given  here  is  fmm  the  original  of  Doctor  Flint. 

CRITHlONtNA  ROTUNDATA.  e. 

Dfscripllon. — Test  free,  euhspherical,  composed  of  loosely  t 
nated  sand  grains;  surface  nith  many  pores  lending  by  canals  tl 
the  thick  walls  to  the  single  central  chamber,  wliieh  is  simple,  i 
spherical,  and  smalt  compared  to  the  size  of  the  tost ;  wall  of  t' 


FORAMINtFERA 


-\F  NnRTir  r\ 


F  with  many  circular  or  roughly  polygonal  opening  which  ramify 
►  the  canata  leading  to  ttje  surface;  wall  of  the  central  chamhor 
I  cannltt  fiimtir  thftii  the  rest  of  the  test,  usually  showing  in  these 
wr  portions  a  reddish-brown  cement;  color  dark  grayish  brown. 
Diameter  S-fi  mm. 
■  T}istrihuti<n^. — Specimens  of  this  species  were  common  in  tlie  mat^  ■ 
rial   from  Alhatroas  station   1*4327,   off   San    Diego,  Cal.,  263-33q 
fathoms. 

ry;if-«pmm«i.— Cat.  No.  8J5D,  U.S.N.M. 

This  species  is  perhaps  nearest  to  OritHoninn  mgosa  &nA  C.  i 
fniUtt  Ciiife.     It  is  very  much  larger  than  either  of  those  .species  a 


bore  deiinito  atnioturp      '     namiUi  is  an  attached  form  of 

aall  sJJM".     C.  ntgosa  is  nUo  a  small    eubipheiiial  ipeues      I  have 

nined  the  original  specimms  of  f   rugosa  selecte  1  liv  Goo  from 

i  ty|ie  station,  and  they  are  all  small  and  laigoh  mu  le  up  of  white 

leiy  granular  materiai   of  an  cntireh    diffei'ent   appearance   from 

t  species.     This  is  hy  far  the  largest  species  yet  known  in  this 


Genus  THURAMMINA  H.  B.  Brady,  1879. 
TKunmviina  II.   B.  Brapy  (type.    T.  papilUila  II.    D.  Bhauv),  Quart.  Journ.    ' 
Mict.  Sri,,  vol.  ly,  IST'J.  p.  45.— BitracHU,  in  Broniis  KlawtTi  luid  Ofdnungen 
das  Thiermt-bit,  vol.  1,  1B80,  \x  202.-11.  R.  BitADy,  Rep.  Voy.  Challenge, 
Zoology.  v'.ClfWM.p- 321. 
'   Tkxrvm«ih>a  BmiMBLM,  Anh.  Proliatli.,  vol.  3.  1003,  p.  238. 
[   lAtuola  W.  B.  t^AnrRNTRtt  (jian).  The  Microstopp,  6lh  fd,,  1S75,  p,  53.1. 

rip^tm. — Test  tyiiicaJly  free,  usually  nearly  spherical,  but  i 
Mine  spmrivs  compressed,  chamber  single  and  undivided  in  typioi 
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Species;  wall  thin,  composed  of  fine  sand  with  more  or  less  chitin; 
apertures  several  to  many  at  the  end  of  nipple-like  protuberances  of 
the  surface,  occasionally  wanting. 

Two  species  occur  rarely  in  the  North  Pacific;  the  third  species, 
described  by  Goes,  does  not  seem  to  be  a  Foraminifer  as  far  aa  can 
be  made  out  by  a  study  of  Croes's  material. 

THURAllllINA  PAPILLATA  H.  B.  Bndr. 

"OrbuliTu  Lituola"  W.  B.  Carpenter,  The  UkroHCOpe,  5th  ed.,  1876,  p.  ESI,  - 
fig.  273  g,  ft. 

TkuTommina  papillato  H.  B.  Brady,  Quart.  Jouro.  Hicr.  Sci.,  vol.  IS,  ISTf,  p. 
45,  pi.  5,  figs.  4-8,— W.  B.  Carpenter,  The  Uicroecope,  6th  ed.,  1881,  p. 
501,  fig.  320  g,  ft.— n.  B.  Brady,  Rep.  Voy,  ChalUrtger,  Zoology,  vol.  9, 
1S84,  p. 321,  pi.  36,  fJRS.  7-18.— EoGBR,  Abh.  kfin.  bay.  Akod.  Wiss.  MQncbea, 
vol.  18,  1893,  p.  263,  pi.  5,  fig.  9.— Chaphan,  Froc.  Zool.  Soc.  Loodon,  1S9S, 
p.  17.— GoHs,  Bull.  MuB.  Comp.  ZoOI.,  vol.  29,  1896,  p.  25.— FLorr,  Rep. 
U.  S,  Nat.  MuB.,  18B7  (1899),  p.  278,  pi.  22,  fig.  1. 

Thyrammina  papiUata  Rhuhbler,  Arch.  Frotistk.,  vol.  3,  1903,  p.  238,  fig.  6Sa-< 
(ID  text). 

Deaeription. — Test  usually  free  and  rounded,  occasionally  adherent, 
the  lower  surface  being  adapted  to  the  shape  of  the  object  to  which  it 
is  adherent ;  usually  a  single  chamber,  but  occasionally  another  cham- 
ber is  found  within  the  outer  one;  wall  very  thin,  composed  of  small 
sand  grains  very  neatly  cemented  with 
a  red  dish- brown  cement,  giving  the 
whole  test  a  reddish  brown  color;  aper- 
tures numerous,  variable,  situated  at  the 
cnd.^  of  nipple-like  projections  of  vary- 
z  lensrlli. 
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somewhat  thicker  than  those  of  the  type  [  T.  papiUata] ;  texture  very 
finely  arenaceous;  color  nearly  white.  Diameter  about  ^th  inch 
(0.28  mm.)." 

DistriJnUion. — Brady  does  not  definitely  record  this  species  from 
the  North  Pacific  in  volume  9  of  the  OhaUenger  Report,  but  in  the 
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FlOS.  67-72.— THURAinCINA  ALBICANS.     67-70,  8IDS  YIKWS.     X  50.    71 »  SECTION  SHOWINa  THICKNESS  OT 
WALL  AND  CHARACTER  OF  THE  INTERIOR.     X  50.     72,  SECTION  07  TEST  SHOWING  MINUTE  STRUCTURE, 

X  100  (nos.  AFTER  Brady). 

second  part  of  the  volume  on  the  '* Summary  of  Results/'  this  species 
is  recorded  on  page  965,  from  station  246,  2,050  fathoms  in  the  middle 
of  the  North  Pacific. 

The  description  and  figures  are  from  Brady. 

THURAMMINA  BRINACEA  Goes. 

Thwrammina  erinacea  Gofis,  Bull.  Mua.  Comp.  ZoOl.,  vol.  29,  1896,  p.  26,  pi.  2, 

figs.  9, 10. 
Thyrammina  erinacea  Rhumbler,  Arch.  Protistk.,  vol.  3,  1903,  p.  237,  fig.  66  a,  h, 

(in  text). 

I  have  examined  the  material  selected  by  Goes  as  belonging  to 
this  species  and  am  inclined  to  think  that  they  are  Radiolaria  and 
not  Foraminifera  at  all.  Radiolaria  of  this  form  and  size  are  not 
uncommon  on  both  sides  of  the  Pacific.  The  mounted  specimens  are 
fastened  to  a  strip  of  cardboard  and  are  not  easily  examined,  but  some 
of  the  specimens  are  plainly  Radiolaria. 

Go§s  recorded  this  species  from  nine  Albatross  stations  along  the 
west  coast  of  Mexico  and  Central  America  in  557-1,879  fathoms. 

Sul3fkmil3r  3.    HYPKRA.1VIMININJK. 

Test  consisting  of  a  globular  proloculum  and  a  more  or  less  elon- 
gated, sometimes  branching  portion,  but  not  divided  into  chambers; 
free  or  attached,  wall  of  various  agglutinated  materials. 

In  this  subfamily  are  included  a  number  of  genera  with  the  above 
characters  common  to  all.  The  main  distinction  between  such  genera 
as  Hyperammina,  BoteUina,  Ammoldgena,  etc.,  seems  to  be  in  the 
material  of  the  test  and  the  habit  of  growth  rather  than  in  essential 
differences  in  the  general  form  of  the  test.  All  are  of  agglutinated 
material.  In  Sagenina  the  test  is  very  much  branched,  sometimes 
anastomosing,  but  in  essential  features  other  than  its  excessive  branch- 
ing seems  to  belong  with  the  others  of  this  family. 


60  BULLETIN   71,   UNITED  STATES   NATIONAL   UnSEUH. 

Genus  HYPERAMMINA  H.  B.  Brady,  1878. 

RhabdopUuraT  Dawson,  Ann.  Uag.  Nat.  Hist.,  ser.  4,  vol.  7, 1871,  p.  86. 
Bffperammina  H.  B.  Bradt  (type,  S.  tUmgabi  H.B.Bkadt),  {p«rt),  Ann.  1 

Nat.  Hist.,  Rer.  6,  vol.  I,  1878,    p.  433.— fiemcHU,  in  Bnniu  Kb 

und  OrdnuDgen  dea  Thieneichg,  vol.  1,  1880,  p.  193.— H.  B.  Bkadt,  B«p. 

Voy.  Chidlmger,  Zoology,  vol.  9,  1884,  p.  267.— Ehumblbk,  Nmchr.  kfln. 

Ges.  Wiea.  GOttingeo,  1895,  p.  82;  Aich.  FiotiBtk.,  vol.  3, 1903,  p.  257. 
fVperammtna+BactramTnfna  Eihbr  and  Fickebt,  Zeitachr.  win.  Zool.,  vol  SS,  ' 

1699,  pp.  673,  675. 

De$CTipHon. — Teet  free,  elongate,  in  general  a  simple  (^lindrietl 
tube  with  a  swollen  proloculum  at  the  proximal  end,  the  distal  end 
open  and  serving  as  the  aperture,  wall  composed  of  sand  grains, 
interior  usually  smoothly  finished. 

There  are  several  species  of  Hyperammina  in  the  North  Pacific, 
but  in  general  they  are  the  species  that  are  also  known  from  other 
ocean  basins.  In  general  they  are  found  in  cool  water  and  often  at 
considerable  depths. 

KYPBRAtf  MINA  SLONOATA  H.  B.  Bndy. 


ffjfperammina  thmgala  H. 
l.]878.p.433,pl.20.fig 


.  Bradt  (part),  Ann.  Mag.  Nat.  Hist.,  aer.  S,  vaL 

2  a,  6:  Quart.  Joum.  Micr.  Sci.,  vol.  19,  1879,  p.  78; 

Denkschr.  kaia.  Akad.  Wis.  Wien, 

vol.42,  18Sl,p.9S.— BALKWtLi.and 
Wbiqht,  Proc.  Roy.  Irish  Acad., 
vol.3,  1882,  p. 546.— H.B.  Bradt, 
Rep.  Voy.  ChUhnger,  Zoology,  vol. 
9, 1884,  p.  257,  pi,  23,  figs.4. 7  (notfl, 
10).— GoBa,  Kongl.  Svenak.  Vet. 
Akad.  Handl.,  vol.  25,  no.  9.  ISM, 
p.  17,  pi.  4,  &g6.  58-58  (not  551.— 
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tube,  little  if  at  all  constricted;   color  gray,  sometimes  brown,  de- 
pending largely  upon  the  color  of  the  sand  grains. 

Diameter  about  0.5  mm. ;  length  up  to  8  mm. 

Distribution. — ^This  species  seems  to  be  well  distributed  in  the 
North  Pacific.  The  Challenger  records  note  it  but  twice  in  this 
region,  in  the  abyssal  region  at  2,300  and  3,125  fathondfl  Goes 
records  it  from  two  stations  in  the  southeast  portion  of  the  region, 
Albatross  stations  D3375,  1,201  fathoms,  and  D3407,  885  fathoms. 

I  have  records  of  its  occurrence  at  about  twenty  Albaiross  and 
Nero  stations  in  110-2,848  fathoms.  These  stations  are  off  Cali- 
fornia, near  Hawaii,  several  near  the  Bonin  Islands,  five  on  the 
southeast  coast  of  Japan,  and  two  in  Bering  Sea. 

Specimens  of  this  species  are  usually  without  the  proloculum,  but  a 
number  of  specimens  in  the  present  series  show  the  complete  test. 
It  is  of  sand  grains,  coarse  for  the  size  of 
the  tube  as  a  rule,  and  the  proximal  end  is 
broad  and  almost  flattened  in  some  cases. 
It  is  rather  distinct  from  the  following 
variety,  although  the  two  have  been  found 
in  company  with  one  another  at  one 
station. 

HYPBRAMMINA  BLONOATA  H.  B.  Brady,  var. 
LAVIOATA  J.  Wright. 

Hjfperammina  elongata  H.  fi.  Brady  (part), 

Rep.  Voy.  Challenger,  2kx)logy,  vol.  9, 1884. 

p.  257,  pi.  23,  figs.  9,  10  (not  3,  7,  8).— 

GoSr,  Kongl.  Svensk.  Vet.  Akad.  Handl., 

vol.  25,  no.  9, 1894,  p.  17,  pi.  4,  fig.  55  (not 

56-58).— Flint,  Rep.  U.  S.  Nat.  Mua.,  1897 

(1899),  p.  270,  pi.  10,  fig.  2  (in  part).— 

Rhumbleb,  Arch.  Protistk.,  vol.  3,  1903, 

p.  258  (in  part). 
Hyperammina   elongata   H.   B.   Bradt,    var. 

Ixvigata  J.  Wright,  Proc.  Roy.  Irish  Acad., 

ser.  3,  vol.  1,  1891,  p.  466,  pi.  20,  fig.  1. 

Description. — ^Variety  differing  from  the 
typical  in  its  smooth  test,  great  excess  of 
cement,  color  yellowish  or  reddish  brown, 
and  the  proloculum  ovoid,  somewhat  fusi- 
iform  in  shape,  but  little  larger  in  di- 
ameter than  the  tube  but  with  somewhat 
of  a  constriction  where  it  unites  with  the 
tube;  usually  of  smaller  size  than  the 
typical  form. 

DistribuHan. — ^Apparently  more  rare  in 
the  North  Pacific  than  the  typical,  but  not  so  everywhere.    I  have 
found  specimens  of  this  variety  from  Nero  station  12,  in  1,924 


Fig.  75.— Utpebammina  elonoata^ 
vab.  lavioata.  speamen  from 
AUnUrois  statioiy  04979,  off  Japan. 
X40. 
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fathoms,  near  the  Hawaiian  Islands,  station  1012,  in  1,932  fathoms, 
north  of  Guam,  and  at  Albaiross  stations  D4970  and  04979, 
southeast  of  Japan,  in  500  and  743  fathoms.  At  the  last  station  it 
occurs  with  the  typical  form. 

This  variety  seems  to  be  rather  distinct, 
and  should  be  more  definitely  recorded,  as  it 
!iiis  certain  churacters  of  more  than  varietal 
rank,  but  it  is  kept  here  for  the  present. 


FRIABILIS  H.  B.  Brady. 

Jlyiierammina  dongala   H.   B.  Brauv  (pari),  Aan.    , 
Mag.  Nat.  Hist.,    ser.  5,    vol.  1,   1S78.    p.  433; 
Quart.  Journ.  Micr.  Sci.,  vol.  19,  1879,  p.  32. 
Uyperamnina  /rialnlw  H.    B,   BaAOY,    Rep.  Voy. 
Chaltenger,  Zoolo^,  vol.  9,  1884,  p.  258,  pi.  23, 
figB.  1-3,  5,  «.— GoKb,  Kongl.  SveoBk.  Vet.  Akad. 
Handl.,  vol.  25,  No.  S,  189^.  p.  17.  pi.  4,  fig.  59; 
Bull.  Mu9.  Comp.  Zo61.,vol.  29,  1896,  p.  22.— 
Flint,  Rep.  U.  S.  Nat.  Mus,,  1897(1899),  p.  269, 
pi.  10.  fig.  1. — Rhuubleb,  Arch.  Proliatk,,  vol. 
3,  190a,  p.  258,  fig.  99  a,  b,  in  text. 
Description. — Test  elongate,  aubcylindrical, 
or  tapering  somewhat  toward  the  distal  end, 
nearly  straight,  teat  composed  of  coarse  sand 
grains,  wall  thick   and   loosely  cemented,  ex- 
terior roughened,  interior  rather  smooth,  proxi- 
mal eiid   closed,  forming   a   nearly  spherical 
iroloculum  from   which  the  elongated  tubu- 
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HYPSRAMICINA  MAXIMA,  new  speciea. 

Description. — ^Test  elongate,  straight  or  slightly  curved,  large, 
composed  of  a  swollen  proloculum  and  an  elongate  tubular  chamber; 
wall  thick,  composed  of  sand  grains  and  sponge  spicules,  rather 
loosely  cemented,  aperture  rounded,  formed  by  the  open  end  of  the 
tube;  color  gray  or  light  brownish-gray. 

Length  up  to  40  mm.,  diameter  2  mm. 

Type-specimen. — Cat.  No.  8211,  U.S.N.M.,  from  Albatross  station 
D4337,  off  CaUfomia. 

This  species  is  much  larger  than  any  of  the  others  of  the  genus. 
Its  walls  have  a  large  proportion  of  sponge  spicules.  At  the  type 
station  this  species  occurred  in  great  quantities 
with  other  arenaceous  species. 

HYPBRAMMINA  SUBN0D08A  H.  B.  Brady. 

Rhabdopleura,  species,  G.  M.  Dawson,  Ann.  Mag.  Nat. 

Hist.,  Eer.  4,  vol.  7, 1871,  p.  86,  fig.  7. 
Hyperammina  subnodosa,  H.   B.  Brady,  Rep.  Voy. 

Challenger,  Zoology,  vol.  9,  1884,  p.  259,  pi.  23,  figs. 

11-14. — EoGER,  Abh.  kdn.  bay.  Akad.  Wiss.  MtUi- 

chen,  vol.  18,  1893,  p.  255,  pi.  4,  fig.  32.— Gobs, 

Kongl.  Svensk.  Vet.  Akad.  Handl  ,  vol.  25,  No. 

9,  1894,  p.  16,  pi.  3,  figs.  42-53  (not  54).— Schlum- 

BBRGER,  M^m.  Soc.  Zool.   Fmncc,  vol.  7,  1894, 

p.  254.— Rhumbler,  Arch.  Protistk,  vol.  3,  1903, 

p.  259,  fig.  100  a,  6  (in  text). 

Description. — ^Test    elongate,    subcyUndrical, 
comparatively  large,  proximal  end  enlarged  into 
a  thick-walled  proloculum,  tube  constricted  at 
intervals  and  with  much  thicker  walls,  coarsely  arenaceous,  aperture 
at  the  distal  end  of  the  tube,  circular;  color  grayish. 

Length  up  to  18  mm. 

DistrUnUion. — ^TMs  species  seems  to  be  rare  in  the  North  Pacific. 
There  are  five  records  of  its  occurrence:  Challenger  stations  237,  241 
east  of  Japan,  in  1,875  and  2,300  fathoms;  one  station  in  the  Okhotsk 
Sea,  recorded  by  Schlumberger,  in  280  meters;  one  Albatross  station 
D5026,  also  in  the  Okhotsk  Sea  but  a  short  distance  from  the  preceding, 
119  fathoms;  and  Nero  station  1164,  near  the  Bonin  Islands,  in  2,384 
fathoms. 
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Fios.  77-79.— Hyperammina 

MAXIMA.      X   2.      FROM  PHO- 
TOGRAPH. 
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It  may  bo  worthy  of  note  that  tit  the  shallowest  Btation,  Alhalroa 
station  D5026,  the  bottom  temperature  in  September  was  30.4°  F., 
even  colder  than  nt  the  iihyssal  stations  where  the  species  was  found. 


!■  i;.\    111'     M.'1ITU    I'ACIFIC    OCEAN. 
SACCORHIZA  RAMOSA  iM.  B.  Bndyi. 

Utperammina  ntmota  II.  U.  Bbauy.  Quart.  Journ,  Mkr.  Sci,,  vot.  18,  1879,  p.  i 
pi.  3.  Se».  H,  15;  UvuLichr.  kaii.  AknJ.  Wise.  Wien,   vol.  42, 
B*p.  Voy.  ChalUnijer,  Zoology,  vol.  0.  1884,  p.  201,  pi.  23,  figs.  15-19.- 
H.  Biuiiy,  Paukbh,  »ud  Jumbh,  Tmu.  Zool.  Soc.  Luntlon,  vol.  12, 
IStUt,  p.  217,  pi,  41,  figs.  1^,  la.—EoDKR,  Abh.  kOD.  hay.  Akail.  Wiaa 
<:tl«n.  vol.  18,  18D3,  p.  255.  pi.  -I.  fig.  15.— GoKs,  Kong).  Svensk.  Vet.  j 
UmkII.,  vol.  35,  no.  9,  1S94,  p.  IS,  pi.  4,  figr^.  61,  62.— Cbapuan,  Proc.  Zool. 
Soc.  l.o&doD,  1805,  p.  n.'GnltD,  Oull.  Miu.  I'omp.  ZoQl..  vol,  29,  I 
22.— FuNT,  Rvp.  U.  S.  Nat.  Mua.,  1897  {IS09),  p.  270.  pi.  U,  %  1.— Ehok- 
Kuiii,  Arob.  Pratistk.,  vol.  3,  19n»,  p,  2110,  liga.  101  u.  h  (m  text). 

a  litUKU  and  Fickrkt,  KoiUchr.  wiai,  Zuol,,  vol.  65.  18911,  p.  670. 

>f*cri/rfi««. — Test  fn'tf,  |nttlu<:ithim  ovoiil  (titssiHK  into  tlic  bmuclicd 
'uliular  portion,  braiiclitiit!;  irrufiiilar,  wiill  fiiiiiy  tJiitk.  composed  t 
'i»l,  mom  or  less  coated 
nil  spoti)^  spiculiui  exlf- 
iirly,  rough;  apartunw  at 
Ik'  i*i)d9  of  the  tubes,  color 
.'lyish. 

IturtribiUwn. — This  epn- 
I  T  S1M-III8  to  be  ^cin'rally 
.-Iribuled  in  the  whole 
"•"rth  Pncific,  twenty-five 
I  more  well  scutterod  ata- 
■ii»  having  Ijeen  noted. 
1 1 1 1  wever.  none  of  these  rec- 
■Lt  are  north  of  Iniitiide 
"i '  X,,but  ihisispmhiihly 
lie  to  the  fo^^^t  that  litlle 
niiitprial  has  been  availublc 
iTi  'Wp  water  north  of  that 

Cooiplelv  sptK'iinens  are 
wr)-   rare,   but    the   frag- 
Qii'iitanr  speeimens,  which 
■re  n-adily  rei'onnized,  are 
'■"aimoii.     Tills  species  i.-*  very  dilferent  fmm  the  typical  Ilyperam 
"  "III.  « iih  tlio  sintfle  tube  and  the  onhnary  sand  grains.     The  invoc 
II:  ■ :    'f  ^■pon;^  spieulen  shows  a  selective  character  ratlier  inarki 
'  I  til'  \  lire  pn-sent  on  the  test  even  from  deep  n>d-elay  i 
■;ir.ili-i  iiif  not  frequent  in  the  same  bottom  sample  in  which  I 

'•■-':  .Hl-lir. 

Hir  lin;urwi  .ipeeimeii  had  very  few  spicules  compared  with  tfaj 
4iiniy  of  fipecitnens. 
[  Spmmens  were  obtained  in  the  cold  water  of!  Japan  in  ."Ifl  FatllJ 
1,  AOiafmss  station  r)4it4G.     The  greater  number  of  stations  I 
t  1,000  fathoms,  however,  the  deepest  record  of  its  occun 
F3,12A  fathoms. 
wr— itetf.  ri~i0 — i 
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SACCORHI2A  CALCILEGA  (lUiuinb)cr). 
n^pernminina  ealcitega  Rhuubleh,  ZooI.  Jabrli.  Ablh.  Syi»l..  vul.  2<,  1! 
pi.  2.  figB.  1,  2. 

Description.—Teat  free,  consisting  of  a  nearly  spherical  proloculum 

I  tubular  portion,  wall  composed  of  calcareous  sponpe  spicula 

ajid  of  other  forRigu  calcareous  ^ranule-s;  color  white. 

Length  0.6-0.9  mm.,  breadth  0.15-0.24  mm. 

Distribution. — Two  specimens  from  which  llhumbler  described  ilk 

specic^swerefiMiuil  in  shallow  water  atLaysan.    Both  are  fragniontMT 

specimens  cf  -small  size,  but  their  characters,  especially  the 

spicules,  would  place  llies|)e- 
cies  in  the  genus  Saccorlt ' 
here  considered.    The  calcare- 
ous nature  of  the  foreign  mit- 
terof  the  wall  is  not  surprising 
when  the  almost  universal  cal- 
careous nature  of   coral  red 
material  is  considered. 
Genus    TOLYPAMMINA 
Rhumblep,  1808. 
Hjtprraminiua    II.     R.    lta*D» 
(partj,  Quart.  Joiirn.  Bficr. 
Sci..   vol.   lU,   IS7»,   p.  3S; 
Itep.  Voy.  Challrnger,  SM> 
I1KJ-.  vol.B.  IfiM.p.  2G0. 
Tolypammina  RtiiiM8i,eH<ly|N^ 
Jlyixrammina  va^nt  H.  D. 
Qbadv).  NucUt.  kCn.  Gv. 
WiBB.  GfiUiiigon,  1895.  p.Mj 
Arch  Protistk,  vol  3,1903, 

p.  27a, 

Serpulclla  Eiher  and  FiCXXBX, 
Zeilachr.  wias.  Zool.,  vol, 
05,  18B9,  p.  674. 


Fiaa.82-S.1.— SACCoKUlEACALCiLEaA.   R!,9I 

INQ  rRULOCirLOU.     X  IIS.    S3,  .tnCIMEK  I 


Description. — Test  typically 
adherent  by  its  under  surface 
but  uiay,becomo  free,  cousieting  of  an  elongated  oval  proloculum  ami 
long  irregular  tube,  unbranched,  composed  of  sand  grains  and  I'cdtlish- 
brown  cement. 

Rhumbler  has  proposed 
the  above  pcnus  for  the  Hy- 
peravimiva  ^-agafis  of  Brady. 
The  attached  habit  and  char- 
acter of  building  the  test 
seem  sufRcient  groumls  for 
its  separation  from  others  of 
tlie  Bpecies  usually  assigned  ^'■^-^-■^^'■»^-''"" 
to  llyperammina.  Eimer  and  Fickert  al.to  proposed  a  generic  name 
for  tbia  species,  but  th^  name  proposed  by  Rhumbler  is  several  yean 
earlier  and  ia  here  used. 


FORAMISIFERA   OF   NORTH   PACIFIC   OCEAN. 


TOLYPAHMINA  VAOANB  IH.  B.  Bndy). 
Hgpmtmmina  vagaia  11.  B.  (ItUDr,  Qiuul.  Journ.  Micr.  Sci..  vol.  lt>,  1879.  p 
33.  pi.  3,  fl«.  5;  Rpp.  Voy.  ChoUrngfr,  Zoology,  vol.  8.  1884.  p.  280.  pi,  5 
"  UNT.  Kep.  U.  a.  Nat.  Mus.,  Ifft?  (ISaet.  p.  270,  pi.  11.  fig,  2. 
Tolfpomminn   vagan*   Rhuudlkh,   Nachr,   kOn.  Ge»,  Wiw.  G&ltingeii,  1895,  pfl 
83-.  Zcii«lir.  illg.  I'liyc.  vol.  2,  1902.  p.  2S1.  fig.  97;  Artb.  Frotislk.,  vol.  I 
IWB.  p.  277,  fl([.  126  n,  h  (in  test). 

rwjaru  Eimeh  and  Picisrt,  Zeibchr.  wim.  Zool,.  vi>l.  fi.^.  1899,  p.  S743 

7i({oft.— Test  typicnily  mlhcrent,  consisting  of  an  oval-oloo; 
[iniloculum  and  a  Icing  irrpgularly  winiiing  tulip  of  rather  uni-f 
III  dtniiu'ter,  unl»rimchi>ii ,  wal!  composed  of  sand  grains  of  smal 
■  nnd  united  by  a  ri'ddish-brown  ocmffnt  ofU'n  in  ciinsiderabl»i 
iiiiint,  surface  rather  smooth,  roior 
'liish-brown,   the   pruhiculum   oftnu 
^kcr  than  tlio  tubular  portion. 
I)iuuptrr0.05-0,2mjn.,  length  1  miu. 
iiioro. 

f^irfri&uiion. — This  species  ocrunvd 

four  iTtaiUnger  stationa  and  at  ciglLl 

ilions  in  lht>  AVHUrOHH  and  Nt-ro  uiii- 

fijU.     Thesp  are  well  scattered  in  the 

wMt  of  Uiiigitudo  150"  W.  and 

of  latitude  40"  N.     Most  of  the 

ins  are  over   1,500  fathoms,  but 

been  noted  in  sliallower  water  *^",to  BB*Dv*."rMio^wu»*o 
'apui,  Alhatri'sa  stations  D4949,  in  "■«  nnoirs  w  ftoum  juot  »■< 
fithoins,  D4957in  4:17  fathoms.     It      *""'"' 

near  Iho  Hawaiian  Island:!,  H2922  iu  2I)S  fathoms.  The 
t  record  for  this  species  in  the  North  Pacilic  is  at  Albairoas 
H4014,  3,800  fathoms,  attached  to  IlyperaTMnlna  frialnlia. 

Genus  AMMOLAGENA   Elmer  and  Ficke^^  1809. 

I  IVvdhmiitiiui  JuNEii  and  Paskbu  (part),  Qmtrt.  Jouni.  Oiwl.  Sue.,  vol.  16,  Ifii 

p.  XM.— M'.  n.  Carpkntkr,  Parkkr,  and  Johes,  Intr.  Stiitly  Fonun,,  ISSS^l 

p.  142. 

■Uiaa  n.  U.  IlitAOT  (port),  rror,  Itoy.  Soc.  Edinburjih,  vnl.  11,  1882,  p.  ; 
(iKit  tTMina  u'Obbiony.  1830);  It«p.  Voy.  ChalUnsir.  Zoology,  vol,  U.  1S{ 
P-  .H»- 
mmalaftna  Rimhk  uiil  riCKKBT,  ^JtKhr.  wise.  Zool,,  vol,  65,  1S99,  p.  tiTS] 
(tyiw,  IVorftuMitHina  imjfularit,  v>r.  cUtvata  Paukbr  nnd  Joxsti), 
|ltUuu-lto  Rhixbliih  (iwrt),  An-h.  rrutblk.,  vol  3.  1903,  p.  229. 

nj4»on. — Tiwt  adherent,  eomposod  of  an  oval  proloculum  with'] 

mttr  chstnbcr  of  vurinblo  length  but  of  nmirly  uniform  diain«tur,T 

l«p«n  and  s*r\nng  as  tbo  aperture;  wiilI  finely  arenaceous  but  with] 

s  tif  cejnent,  proloculum  without  a  definite  floi 

i>i;eiierio  muno  of  this  species  following  should  bo  that  prupo! 

r  tavX  Fkkert.      Wehbina  as  used  by  Brady  \a  not  at  all  thftl 
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use  as  proposed  by  d'Orbigny.  Eimer  and  Fickert  proposed  the 
name  Ammolagena  in  1899.  Rhumbler  includes  with  this  spedee 
WebHneUa  Jitrmisphterica,  but  as  Ammolagena  had  already  been  pro- 
,  pu9ed  for  it  the  name  of  Ammolagena  Eimer  and  Fickert  should 
stand  and  thus  the  generic  name  WehhirieHa  ia  left  for  WeMineSa 
hemwphiErica  in  a  restricted  sense.  The  two  species  se«n  to  be  very 
distinct,  Am,m6Uigena  clavata  having  a  proloculum  and  long  tubular 
chamber  with  the  aperture  at  the  end  of  the  tube.  WebbintBa 
hemiaphanica  consists  simply  of  a  single  adherent  chamber  with  the 
aperture  at  the  rim  of  attaclmient,  and  there  is  nothing  corresponding 
to  the  long  tubular  portion  seen  in  Ammolagena  davaia. 

The  two  species  seem  to  be  generically  distinct  and  one  seems  re- 
lated to  the  Flyperammina  group  and  the  other,  Webbindla,  to  the 
single-chambered  Saccamminina;. 

AUUOLAQBNA  CLAVATA  (Parker  BDilJimH). 

TrodiaTamitia  irregularis,  var.  clavala  Parker  and  Joneb,  Quart.  Jouro.  Ged. 
Soc.,  vol.  16,  1860,  p.  304. 

Trodutmniina  irrtgularit  (part),  W.  B.  Cabpentbr,  Parker,  and  Jones,  Intr. 
Sludy  Foram.,  18G2,  p.  142,  pi.  11,  fig.  6. 

Webbijta  ctavala  H.  B.  Brady,  Proc.  Roy.  Soc.  Edinbuigh,  vol.  11,  1882,  p.  711; 
Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1SS4,  p.  349,  pi.  41,  figa.  12-16.— H.  B. 
Bbadi,  Parker,  and  Jones,  Trans.  Zool.  Sw.  London,  vol.  12,  pt.  T,  1888, 
p.218,  pl.42,  fig.  21.— J.  Wrioht,  Proc.  Boy.  Irish  Acad.,  vol.  1, 1891,  p.«0, 
pi.  20,  figs-  2,  3.— Gofia,  Kongl.  Svcnsk.  Vol.  Akad.  Handl.,  vol.  25,  no.  i. 
1894,  p.  32.  pi.  6,  figrt.  245,  246.— Chapman,  Proc.  Zool,  Soo.  London,  lS9i, 
p.  18.— GoUa,  Bull.  Mua.  Comp.  5io6l.,  vol  29,1896,  p.  35.- Flint,  Rop.  U. S. 
Nat.  Mum.,  1897  (1899),  p.  279,  pi.  24,  fig.  3.— Ki«r,  Nocske  Nardhfl\'8-Eip. 
).  25. 1S99.  P.4.— Baoo.  Proc.  U.  S.  Nat.  Mub.,  vol.  34. 
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Longer  diameter  of  the  proloculum  0.5-1  mm. 

Distribviion. — The  only  Challenger  record  for  thia  species  is  found 
in  the  volume  on  "Summary  of  Results."  It  is  there  recorded  from 
station  237,  1,875  fathoms,  east  of  Japan.  Brady,  in  the  ninth  vol- 
ume of  "the  ChaUenger  Report,"  writes  that  it  is  a  curious  fact  that 
he  had  not  met  with  a  single  specimen  in  any  of  the  North  Pacific 


dredgings.  Iq  the  Eastern  North  Pacific  Go^  has  rocordeil  this 
species  from  three  stations  off  the  coast  of  Mo,xici)  and  Central 
America,  G6ft-l,20l  fathoms.  BafiK  reconls  it  from  six  .station.^  in  the 
vicinity  of  the  Hawaiian  Islands,  104-978  fathoms.  In  the  present 
work  I  have  found  it  from  Albatross  station  D3431  where  Goes 
records  it,  H2999,  649  fathoms,  and  Nero 
station  2032, 1,014  fathoms,  both  in  the  vi- 
cinity of  the  Hawaiian  Islands. 

I  have  examined  Goes's  selected  material 
and  also  that  selected  by  Bagg,  now  in  the 
National  Museum. 

Besides  being  attached  to  pebbles,  sand, 
grains,  shells,  etc.,  I  have  noted  its  occur- 
rence on  the  following  genera  of  Foraniini- 
fera:  Ammodiscus,  Oydammina,  Rhabdanu- 
mina,  Haplopkragmium,  BUoeulitui,  Pulvi~ 
nulijia,  and  CristeUaria. 

Wright,  1891,  speaks  of  the  difference  in 
the  length  of  tube  being  related  to  the  size 
of  the  proloculum,  the  shorter  tube  with  the 
lu^r  proloculum,  and  the  reverse.    This  w< 
norphism  and  would  correspond  to  what  is  known  in  other  groups, 
that  the  largest  test  is  usually  that  with  a  microspheric  proloculum. 


uld  indicate  a  true  di- 
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GenuB  JACULELLA  H.  B.  Brady,  3879. 

Jacuklla  H,  B.  Bhaii*  {typf.  J.  nntta  H,  B,  RttAt>T),  Qii»rt.  Jmini,  Mirt.  Sd, 
vol,  19,  1879.  p.  35,— BtlTacKU,  ip  Bronus  KlaaMU  und  OrdouiiiKii  ^ 
ThieiToicha,  vol.  1,  1880,  p.  193.— H.  B.  Bhadt,  Rep.  Voy.  Cialtoifir, 
Zooli^,  vol.e,  IS84,  p.  25S.~ItB{7HBLER,  Arch.  ProtiBtb.,  vol.  3, 1»03,  p. 

273. 

Deseriplion.—'Veai  free,  elongate,  conir-al,  widest  at  tbe  aportunl 
end,  opposite  end  closed ;  wiill  tUi'pk,  composed  of  sand  grains  roughlr 
cemented  on  the  exterior. 

In  JaculeUa  the  distinction  betwoon  proloculum  and  tubular  cham- 
ber is  not  as  initrked  as  in  some  of  the  otiier  genera,  but  in  ■'.  oU\m 
the  relation  is  often  miide  out  jnore  definitety.  There  are  hut  two 
deiicribcd  spet^^ics,  both  of  which  arere- 
nleil  from  the  North  Pacific,  though 
but  rarely. 

JACULELLA  ACUTA  H,  B,  Brady. 
JaaMla  aruta  H.  B.  Bradt,  Quurl.  Joun. 
Micr.  Sci,,  vol,  19,  1S79.  p.  3S,  pi  3,fip. 
12, 13.— GoBe,  Kongl.  Svengk.  Vet.  AW. 
BaniJI.,  vol.  19.  no,  4,  1882,  p.  Ui,  f^ 
12,  fig.  432.— n.  B.  Brady,  Rep,  Yaf. 
Challtngrr,  ZixJouy,  vol.  0,  1884,  p.  ZM, 
pi.  23,  figB.  H-IS,— GoBa,  Bull.  M«. 
C'uinp,  Zoai,,  vol.  29, 18M.  p.  23.— KuW, 
Rep,  U.  S.  Nftt.  Mus..  1897  (18IW),  p,a», 
pi,  9.  fig.4,— Rhumbier,  Arch,  ProlUk, 
vol,  3,  1903,  p.  273,  fig.  122  (in  \ex\). 

Description. — Test  elongate,  strt^ht, 
lubidar,  pi-oximal  end  closed  and  aculflj 
pointed,  distal  end  broader,  slightly  con- 
stricted to  form  the  aperture  which  is 
liirulur,  wall  thick,  composed  of  c^aSO 
siind  grains,  firmly  cemented,  exterior 
nmgh,  proximal  end  of  the  test  oft* 
roddisb-brown,  distal  portion  grayish. 

Length  variable,  up  to  25  nun.  or  eve* 
more, 

Distri-b-ution. — Brady  records  this  s] 
s  at  but  one  North  Pacific  ChaUeng^ 
station,  241,  in  2,SIU(I  fathoms,  in  mid' 
Pacific,      I   have   aeon   two   specimeo' 
from  Alhatroaa  station  H26S4  in  1,12^ 
fathoms  and  H2917  in  2,615  fathoms,  one  off  tbe  coast  of  Califor- 
nia, the  other  near  the  Hawaiian  Islands, 

The  closed  end  of  the  specimens  seems  to  be  easily  detached 
J  are  rarely  found  complete. 
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JACULELLA  OBTUSA  H.  B.  Brady. 

Jaeulella  obtuM  H.  B.  Brady,  Proc.  Roy.  Soc.  Edinburgh,  vol.  11,  1882,  p.  714; 
Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884,  p.  256,  pi.  22,  figs.  19-22.— Oofis, 
Kongl.  Svenak.  Vet.  Akad.  Handl.,  vol.  25,  no.  9,  1894,  p.  20,  pi.  4,  figs. 
87-89;  pi.  5,  figs.  90,  91;  Bull.  Mus.  Comp.  Zo6l.,  vol.  29,  1896,  p.  23.— 
Rhumbler,  Arch.  Protistk.,  vol.  3,  1903,  p.  273,  fig.  123  (in  text). 

Description. — Test  elongate,  straight,  tubular,  proximal  end  closed, 
obtusely  rounded,  distal  end  but  slightly  broader,  its  open  end  form- 
ing the  aperture,  wall  thick,  composed  of  sand  grains, 
firmly  cemented,  rough,  grayish  in  color. 

Length  10-15  mm. 

Distribution. — Known  from  a  single  CJiaMenger  sta- 
tion. No.  237,  in  1,875  fathoms,  east  of  Japan.  Goes 
found  specimens  from  Albatross  station  D3407,  885 
fathoms,  off  the  west  coast  of  Mexico.  I  have  found 
numerous  other  specimens  from  this  latter  station  and 
have  a  few  specimens  from  Bering  Sea,  Albatross  sta- 
tion D3501,  in  688  fathoms. 

This  species  is  often  nearly  cylindrical  or  wider  in  the 
middle  than  at  either  end,  the  texture  rather  less  firm 
than  is  that  of  </.  acuta. 

Genus  SAGENINA  Chapman,  1900. 

Sagenella  H.  B.  Bradt  (type,  S.  frondescens  H.  B.  Brady), 
Quart.  Journ.  Micr.  Sci.,  vol.  19,  1879,  p.  41;  Rep.  Voy. 
Challenger,  Zoology^  vol.  9, 1884,  p.  278  (not  Sagenella  Hall). 

Sagenina  Chapman,  Journ.  Linn.  Soc.,  vol.  28,  1900.— Rhumb- 
ler, Arch.  Protlfltk.,  vol.  3,  1903,  p.  221. 

Description. — Test  attached,  tubular,  dichotomously 
or  irregularly  branching,  often  anastomosing;  wall  are- 
naceous; apertures  at  the  ends  of  the  branches. 

This  genus  contains  several  species,  all  occurring  as 
far  as  known  in  the  eastern  seas  and  in  tropical  waters 
or  in  some  cases  subtropical  as  well. 

SAGENINA  PRONDBSCBNS  (H.  B.  Brady). 

Sagenella  frondescens  H.  B.  Bradt,  Quart.  Journ.  Micr.  Sci.,  vol. 
19,  1879,  p.  41,  pi.  5,  fig.  1.— BOtschli,  in  Bronns  Klaasen 
und  Ordnungen  des  Thierreichs,  vol.  1,  1880,  p.  195,  pi.  5, 
fig:  16.— H.  B.Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.9, 
1884,  p.  278,  pi.  28,  figa.  14,  15. 

Sagenina  frondescens  Chapman,  Journ.  Linn.  Soc.,  vol.  28,  1900, 
p.  4,  pi.  1,  fig.  1.— Rhumbler,  Arch.  Protistk.,  vol.  3,  1903, 
p.  221,  fig.  46  (in  text). 

Description. — Test  attached,  tubular,  stout,  the  tubes  forming  an 
irregular  network  over  the  surface  to  which  they  are  attached,  dicho- 
tomously branching  or  irregular  and  often  anastomosing  to  form  a 


FlO.  92.— JACU- 
LELLA OBTUSA. 
X  15. 
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reticulated  network;  wall  of  fine  sand  with  ft  small  proportion  of 

oement,  rnthpr  thin;  apertures  at    the  ends  of    the  tubes,  rounded; 

-  ~  colnrwhiteigniyiurhronTL 

^  Diunietor   of    the  main 

tubes  up  to  0..'i  nun.,  of  the 

smullor   ones   as  small  as 

0.12  mm. 

DisfribvUnii. — Brady  tie- 
scrilied  t.hia  species  fron) 
kIjmIIiiw  w-nt«r  about  Uifl 
.\,>liniriilty  and  Friendly 
if^liiniis.  A  single  fragmen- 
t  firv  specimen  wiLSoblninml 
fioni  Albatross  station  I) 
4022  in  Vincennra  Stnut, 
south  of  Japan,  in  60  fath- 
oms. At  this  and  itdj'ai'ent  stations  many  other  species  of  truE 
Foraminifera  seem  to 
re&ch  their  northern 
Hmit. 

SAC  KM  IN  A    RAMUI.OSA, 

■pgclei. 

Deaaiptum. — Test  at^ 
Inched, tubular,  brunch- 
ing  profusely  at  a  small 
angle,  tubes  of  ten  massed 
or  confluent;  wall  com- 
posed of  fine  Oiiralline 
mud,  smtioth ;  apertures 
at  the  ends  of  the  tubes; 
niliir,  wlvite. 

Diameter  of  the  tubes, 
0.1-0.2  mm. 
■  Type-specimen. — C  at. 
No.  8232,  U.S.N.M., 
from  Nero  station  1066, 
off  Guam,  234  fathoms 
in   eoral   mud,  atttichod  to  fragments    of    worn  shell. 

This  species  is  very  slender,  much  more  pnifusely  branching  thitt 
any  specimens  of  the  preceding  sjiecics  that  I  have  seen,  and  most  of 
tbe  brandling  at  a  very  acute  an{ 
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Test  composed  of  a  globular  proloculum  and  long  undivided  tube, 
closely  coiled,  either  planospirally  or  in  changing  planes  or  to  form 
a  spiral  test;  wall  of  fine  sand  with  much  cement. 

Ammodiscus  and  its  allies  Gordiammina,  AmmodiseoideSy  and 
TumteUeUa  form  a  rather  unified  group  in  that  they  are  all  close  coiled 
and  are  of  fine  material,  with  an  abundance  of  reddish  cement.  As 
far  as  known  the  tests  are  all  free.  In  Ammodiscus  the  two  forms, 
microspheric  and  megalospheric,  are  known  to  occur. 

Genus  AMMODISCUS  Reuss,  1861. 

Operculina  (part)  d'Orbigny,  Foram.  Cuba,  1839,  p.  71. 

Orbis  Strickland,  Quart.  Joum.  Geol.  Soc.,  vol.  2,  1846,  p.  30  (not  Orbis  of  Phil- 
ippi,  1844= Comiwpira). 

Spirillina  Williamson,  Recent  Foraminifera  of  Great  Britain,  1858,  p.  93  (not 
Spirillirui  Ehrenberq,  1841). 

Trochammina  (part)  Jones  and  Parker,  Quart.  Journ.  Gcol.  Soc.,  vol.  16,  I860, 
P.304.—W.B.  Carpenter,  Parker,  and  Jones,  Intr.  Study  Foram.,  1862, 
p.  141. 

Ammodiscus  (part)  Reuss,  Sitz.  kais.  Akad.  Wiss.  Wien,  vol.  44  (I),  1861  (1862), 
p.  365. — BUtschli,  in  Bronns  Klassen  und  Ordnungen  des  ThierrcichH, 
vol.  1,  1880,  p.  189.— H.  B.  Brady,  Rep.  Voy.  Challenger ^  Zoology,  vol.  9, 
1884,  p.  329.— Rhumbler,  Nachr.  k6n.  Ges.  WisH.  GSttingen,  1895,  p.  84.— 
EiMEB  and  Fickert,  Zeitschr.  wiss.  Zool.,  vol.  65,  1899,  p.  614.— Rhum- 
BLER,  Arch.  Protistk.,  vol.  3,  1903,  p.  280.  (Type,  A.  incertus  d'Orbigny 
^Operculina  incerta  d'Orbigny). 

Comuspira  (part)  Reuss,  and  various  authors  (not  Comuspira  Schultze,  1854). 

InvoluHna  (part)  Terquem,  M6m.  Acad.  Imp.  Metz,  1860-61  (1862),  p.  450; 
1862-63  (1863),  p.  221. 

Description. — ^Test  free,  spiral,  composed  of  a  proloculum  and 
long  undivided  tubular  second  chamber,  coiled  regularly  in  one 
plane,  wall  finely  arenaceous,  cement  usually  brown,  surface  smooth. 

I  have  restricted  Ammodiscus  to  the  basis  of  Rhumbler,  including 
^nly  those  species  which  have  a  truly  planospiral  test. 

AMMODISCUS  INCERTUS  (d'Orbigny). 

Operculina  incerta  d'Orbiqnt,  in  De  la  Sagra,  Hist.  Phis.  Pol.  Nat.  Cuba,  1839, 
"Foraminif^res,"  p.  49,  pi.  6,  figs.  16,  17;  Spaniph  Edit.,  1840,  p.  71,  pi.  6, 
figs.  16, 17. 

Spirillina  arenacea  Williamson,  Recent  Foraminifera  of  Great  Britain,  1858, 
p.  93,  pi.  7,  fig.  203. 

Trodurmmina  squamataf  var.  incerta  Jones  and  Parker,  Quart.  Journ.  Geol. 
Soc.,  vol.  16,  1860,  p.  304.— Parker  and  Jones,  Appendix  to  W.  B.  Car- 
penter, Parker,  and  Jones,  Intr.  Study  Foram.,  1862,  p.  312. 

Trochammina  incerta  W.  B.  Carpenter,  Parker,  and  Jones,  Intr.  Study  Foram., 
1862,  p.  141,  pi.  11,  fig.  2.— Haeusler,  Ann.  Mag.  Nat.  Hist.,  eer.  5,  vol. 
10, 1882,  p.  52,  pi.  3.  • 

Ammodiscus  incertus  H.  B.  Bradt,  Rep.  Voy.  Challenger j  Zoology,  vol.  9,  1884, 
p.  330,  pi.  38,  figs.  1-3. — Sherborn  and  Chapman,  Joum.  Roy.  Micr.  Soc., 
1889,  p.  484,  pi.  11,  fig.  7. — Burrows,  Sherborn,  and  Bailey,  Joum.  Roy. 
Micp.  Soc.,  1890,  p.  562,  pi.  8,  fig.  8.— J.  Wright,  Proc.  Roy.  Irish  Acad., 
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vol.  1,  1S91,  p.  468.— Chapman.  Joiim.  Roy.  Micr.  Soc.,  1892,  p.  326,  p!. 8, 
fig.  11.— EooBB,  Abh.kOn.  bay.  Akad.  Wias.  Mflnchen.  vol.  18, 1893,  p.263,pL 
5,  figB.35,  3fl,~Gofts,  KonRl.  Svensk.  Vet.  Akad,  Ilandl.,  vol.25,  no.B.iSM, 
p.  31,  pi,  6,  figs.  238,  239.— (■hapman,  Proc.  Zool.  Soc.  London,  1895,  p.  1",- 
Ann.  Mag.  Nat.  Hist.,  set.  6,  vol.  IG,  1895,  p.  315,  pi.  11,  figB.  8,  9.— Gois, 
BuH.  Mus.Comp.  ZoOl.,  vol.  29,  1890,  p.  34.- Kunt,  Rep.  U.  S.  Nai.Mus., 
1897  (1899),  p.  278.  pi.  23,  fig.  2.— Mnj.E7T,  Journ.  Roy.  Micr.  Soc.,  18M,p, 
362.— EiMBB  and  Fickert,  Zeitschr.  wiaa.  Zool,,  vol.  65,  1899.  p.  614,  6g.  32 
(in  text),— Rhumb  LB  R,  Zeitechr.  allg.  Phya.,   vol,   2,   1902,  p.  1,  fig.  IS; 
Arch.  Protiatk.,  vol.  3,  1903.  p.  280,  %.  129  (in  text).— SroEBorroM.  Mem, 
and  Proc.  Manchester  Lit.  and  Philos.  Soc.,  vol.  49,  No.  5,  19a5,  p.  5. 
AmmodiseuiUnuUU,  B,  Bradv,  Quart.  Journ. Micr,  Sci.,  vol.21, 1881. p. 51;  Rep. 
Voy.  CkalUnger,  Zoology,  vol.  9.  1884,  p.  332,  pi.  38,  figB.  4-6.— Gofes,  KongL 
SveoBk.  Vet.  Akad.  Handl.,  vol.  25,  No.  9,  1894,  p.  31,  pi,  G,  figs.  240, 1«. 
—Chapman,  Proc,  Zool.  Soc.  lx>ndon,  1895,  p.  18,— Flint,  Rep.  U.  S.Nii. 
Mufl,.  1897  (1899),  p.  279,  pi.  23,  fig.  1.— Bhijmbi.es,  Arch.  Prolistk,,  voL  S, 
1903,  p.  281,  fi([.  130  (ifi  text). 
Descjiption.^Test  composed   of  an   ovoid  prolorulum   and  long 
spirally  coiled,  undivided  second  chamber,  coils  in  a  single  plane, 
gradually  increasing  in  size,  in  the  microspheric  form  very  small  in 
the  center,  in  the   megalospheric   form  much  larger  in  the  centwl 
portion  and  increasing  but  little  in  succeeding  coils,  in  the  adult 
condition  chamber  about  aa  wide  aa  high,  building  no  floor  of  ita 
own,  aperture  at  the  open  end  of  the  chamber,  wail  arenaceous, 
usually  with  an  excess  of  cement,  color  usually  a  reddish  or  reddish- 
brown,  in  alcoholic,  specimens  and  sometimes  in  dr^-  ones  u'ithtbe 
portion  about  the  aperture  white. 
Diameter  of  test  up  to  6  mm. 
Distribution. — Brady  records  a  .'iingle  station  for  this  species 


seems  to  be  no  great  doubt  that  Amviodiscus  tenuis  H.  B. 
the  megalospheric  form  of  the  sperios  of  which  A.  incertiui 
py)  is  the  micro- 
.  From  one  sta- 
halross  D3431,  there 
lO  specimens,  26  of 
microspheric  (A. 
I  and  103  megalo- 
A-  tenuis) ;  at  station 

of  16  specimens,  2 
icrospheric.  At  sta- 
1337.  Ifl  out  of  30 
OS  were  microspheric. 
al  other  stations  Imth 
ere  obtained,  hut  the 

of  material  did  not 
f  a  lanje  series  being 
.  Ingeneral,themeg- 
'ic  form  is  the  more 
I,  the  usual  feature 
r  series  of  the  two 
ave  been  studied  in 
nem.  Also  the  micro- 
form is  usually  much 
lan  the  megalospheric 
e  entire  growth  is  fin- 
This  also  seems  to  be 
Sral  rule  in  the  other 
lifera  observed  from 

id  point. 


Ijition. — Test  conaist- 

proloculum  and  long 

id   tubular   chamber 

toiled  for  several  rer- 

,  then  uncoiling,  but  in  tho  same  plane,  by  a  straight  tube, 

lly  arenaceous,  with  a  reddish-brown  cement,  aperture  at  the 

le  uncoiled  portion,  a  circular  opening  slightly  constricted. 

iter  0.45  mm. 
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Typespecimen.-^Al.  No.  8260,  U.S.N.M.,  from  Albatroaa 
in  943  fathoms,  off  the  south  coast  of  Honshu  Island,  JapaaJ 
The  specimen  figured   by  Blf 
has  a  similar  form,  but  less  deypliiped, 

Genus  GORDIAMMINA 
Rhumbler,  1895. 
T\nrhammina  (jiurt)  Jonbb  uid  Fueo^ 
Quan.  Joiini.  Oeol.  Soc.,  vol.  II, 
IBOO.  p.  304, 
AmmotfiaeM  (part)  SinnALi.  and  H.  B. 
BiLAnv.  Cat.  Bril,  H«?.  Fonin,,  IS79, 
p. 5;  Rep.  Voy.  Challfnger,  Zodb^, 
vol,  H,  18fi4,  p.  333, 

(Inrdiamminu    Rhuublbu,     Nftdu.   UlL 

GcH.  wiK<.  Gsttingen,  ISBB,  p.tt; 
Arch,  rroliBllt.,  vol.  a,  1903,  p,  Bl, 
Tj-pp,  G.  chamidet  (Jokbb  HwI  P»B- 
kkr)=  Trorhantmina  charoulm  loMt 
ana  Parker.      ■ 

Dmcription. — Test  composed  nf 
a  prolocuhim  and  long,  undividwl 
second  chamber,  winding  upon  iwlf 
in  various  planes,  not  completely 
spiral  throughout,  wall  finely  arenas 
ceous,  with  much  cement,  smoatii 
both  without  anii  within,  color  reddish  or  yellowish  brown, 

Rhumbler  has  proposed  a  new  generic  name  to  include  the  two 
species  which  have  the  coiled  chamber  «nnding  in  var>'ing  planes  but 
not  in  a  regular  spire.  The  method  of  growth  is  certainly  vei7 
different  from  the  planospirul  one  of  Ammodisciis,  and  the  generic 
name  used  by  Rhumbler  has  been  adopted  here. 

BORDIaUMINA  QORDIALIB  (Joaa  ud  Parkar). 
Trortiamminn  xqiurmala,  var.  gordmlU  Joneb  and  Parkbh,  Quart.  Jotini.  G«l. 

Soc,,  vol,  lli,   1H60,  p.  304.— Parker  and  Jonbs,  Trana.  Roy,  Sop,   Loa- 

don.  vol.  155,  1865,  p.  40S,  pi.  15,  fig.  32. 
Troehammirta  gontinlit   W.  B.  Carpenter,  Parker,  and  Jokes,  Intr.  Stiiiiy 

Fnrsm.,  1862,  p,  141,  pi.  11,  fig.  4,— Jones,  Parker,  and  Eiskbt,  Ann.  Il4' 

Nat.  Hint.,  flcr.  4,  vol.  4, 1869,  p.  390,  pi.  13,  figa  7, 8.— Wmoar,  Piw.  Belbil 

Field  Club,  1876-77  (App.),  pi.  4,  fig.  3.— Habiiblbr,  Ann.  Mag,  Nal  Hirt.. 

ner,  S,  vol.  10,  1882,  p,  56,  pis.  3  and  4,  fig».  8-30. 
TroehummiTia  (Ammodiecui)  gordiali)  Habuslbr,  Neuea  Jahrb,,  1883.  p,  SO,  pi. 4, 

figs.  2,  3. 
Ammodumu  gordialia  Siddall  and  H.  B.  Bbabv,  Cat,  Brit.  Rec.  Fonun-,  1W8. 

p,  5,^BftTacaLi,  in  Bronns  Klassen  und  Ordnungcn  dea  Thierreiclis,  vol.  li 

1880,  p,  IBfl,  pi.  5,  fig.  22.— n.  B.Brady,  Donkschr.kaifl.  Akad,  Wiss-Wifm. 

vol.42,  1881. p.  100;  Rep.  V oy.  Challatffer,  Zoology,  vol, 9,  1884,p.333,pl-3S. 

figs.  7-9.— HABoeLER,  Neuc<<  Jabrb,,  Beil.,  vol.  4,  1886,  p.  24,  pi.  3,  flff- 


oRep.  Voy.  GhailtTtger.  Zoology,  vol,  »,  18M,  pi.  38,  fig.  4. 
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10-32, 31. — H.  B.  fiBAST.PABKBR,  and  Jonbb,  Trans.  Zool.  Soc.  London,  vol. 
12, 1888,  p.  218, pi. 42,  fig.  22.— J.  Wsioht,  Ptoc.  Roy.  IriBh  Acad.,  vol.  1, 18B1, 
p.469.—EoaKR,  Abh.  kCn.  bay.  Akad.  Wiw.  MOnchen,  vol.  18, 1893,  p.  264,  pi. 
6,figB.3e,40.— FuMT,  Rep.  U.S.  Nat.  Uus.,  1897(1899),  p. 279, pi. 24., fig.  1. 
(krdUimmxna  gorduUit  Rhumbur,  Nacbr.  k&n.  Gea.  Wise.  GOtticgen,  1895,  p.  84) 
Aich.  Frotiatk.,  vol.  3, 1903,  p.  282,  fig.  132  (in  text). 

Dtaeription. — ^Test  composed  of  a  proloculum  and  long,  undiYided 
second  chamber,  at  first  planospiral  like  ATnmodiscua,  but  soon  loav- 
iog  the  one  plane  and  becoming  irregularly;  coiled  wall  finely  arena- 
ceous with  much  cement;  color  reddish  or  yellowish  brown. 

Diameter  0.25-0.84  mm. 

Distribution. — ^There  are  seven  Challenger  records  for  this  species 
in  the  North  Pacific,  six  of  them  in  the  abyssal  region  from  Japan 
Wntward  to  the  mid-Pacific  and  thence  southward  to  the  equator, 
the  other  one  between  Hongkong  and  Manila.     These  stations  range 


t  depth  from  1,875  to  3,125  fathoms,  mostly  in  red  clay  areas.  The 
oly  other  North  Pacific  record  is  that  of  Flint,  AUmiross  station 
13080,  in  93  fathoms  off  the  coast  of  Oregon. 

Many  of  the  figured  fossil  specimens  are  very  peculiar,  and  a  ques- 
on  may  be  raised  as  to  whether  they  all  belong  to  this  species. 

OOKDIAllllINA  CHAROIDES(Ji>ii»>n<l  Parksr). 

Tndtammiiut  tqvojTuUa,  var.  ^arwla  Jonkb  and  Fakker,  Qilart.  Joum.  Geo!. 

Soc.,  vol.  16, 1S80,  p.  304. 
7VDeAammimicAiirt»ib«W.  B.  Garpbnter,]oneb,  and  PABEER,Iiitr,  Study  Fo: 

1862,  p.  141,  pi.  11,  fig.  3.— SinnALL,  Proc.  Chester  Soc.  Nat.  Sci.,  pt.  2, 1878, 

p.  5.— Habubueb,  Ann.  Mag.  Nat.  Hist.,  eer.  5,  vol.  10,  1882,  p.  56,  pi.  4, 

fig.  21. 
AvuHodaetu  dumnde*  Bertbklin,  Foram.  de  Bourgneuf  et  Pornicbet,  1S78,  p.  23, 

no.  18.— H.  B.  BsADT,  R«p.  Voy.  ChalleJiger,  Zoology,  vol.  9, 1884,  p.  334, 

pi.  38,  figs.  10-16.-^.  Wrioht,  Ptoc.  Roy.  IriBh  Acad.,  vol.  1, 1891,  p.  469.— 

Chapman,  Ptoc.  ZooI.  Soc.  London,  1895,  p.  18.— Flint,  Rop.  V.  S.  Nat, 

Uua.,  1897  (1899),  p.  279,  pi.  24,  fig.  2. 
Qordiammina  eharoida  Rbumblrr,  Nachr.  kOn.  Ges.  Wisa.  GOttingen,  1895,  p. 

84.— KixR,  Nonke  Nordhavs-Esp.,  no.  25,  1899,  p.  4.— Rhuvbleb,  Arch, 

Protistk.,  vol.  3, 1903,  p.  282,  fig.  133  (in  text). 

Description. — Test  consisting  of  a  proloculum  and  long,  undivided 
■econd  chamber  evenly  coiled  in  a  series  of  layeis  making  a  subglobu- 
I,  then  turning  at  right  angles  to  its  preceding  axis  and  making 
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finally  a  partial  or  complete  re.vniiition   about   the  earlier-fomipd 
globular  test ;  wall  finely  arenaceous  with  much  cement;  surface  » 
and  polished ;  color  reddish  brown. 
Diameter  0.34-0.4  mm. 


•.  •. 


DiatribuHon.—Tlua  species  is  known  in  the  North  Pacific  from  two 
Challenger  stations  in  1,875-2,575  fathoms,  east  from  Japan.  Brwly 
also  mentions  a  North  Pacific  station  "from  50-150  fathoms."  Flint 
records  the  species  from  olf  the  coast  of  Oregon,  93  fathoms,  from 
Alhatroas  station  D3080. 

Genus  TURRITELUELLA  Rhumbler.  1903. 

TrtKhamtiiim  (iiarl)  Siddail,  Ptoc.  CheetOTSoc,  Nat.  Sci..  pi.  2, 1878,  p.^ 

AmmodiscuB  (part)  SiDnAj.1. and  H.  II.  Bradv,  Cat.  Brit.  Rec.  Fonun., 
5.— BA(.s*iui,andM[Li.ETT,  Jourii.  MiiT.  and  Nat.  Sci.,  vol.  3, 1&S4,| 
H.  B.  Brady,  Rep.  Voy.  Challengrr,  Zoology,  vol.  9, 1884,  p.  336. 

TiirriulloptU  RHUHBLEB(notof  G.O.Sabs,  1878),  Nachr.  ktSn.  Qw.  V 
tingen,  1895,  p.  84. 

TufriUlUlla  Rhumblkb,  Arch.  Proti«tk.,  vol.  3, 1903,  p.  283. 

Description. — Test  free,  consisting  of  a  pruloculum  and  toi^,'^^ 
vided  second  trhaniber,  coiled  in  an  elongated  close  spiral,  wall  o 
posed  of  sand  grains  and  much  cement,  smooth;  aperture,  the  oped  I 
end  of  the  tubular  chamber. 

The  single  sjMcios  hero  included  has  a  long,  closely  spiral  test  very  I 
different  from  any  of  the  preceding,  and  it  seems  pixiper  that  it  should  I 
have  a  different  generic  name. 
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interior  ant!  having  several  apertui'es.  Sucli  forms  occur  most  com- 
monly among  tiie  fossil  series,  but  are  also  known  as  recent  speciea  in 
the  East  Indies.  Therefore  the  genus  Haplophragmium  is  liere  re- 
stricted to  those  species  none  of  which  liave  been  recorded  from  the 
North  Pacific. 

The  pian<)8piral  forms  are  here  separated  from  the  trochoid  ones,  u 
in  the  Mollusca,  for  example,  these  two  types  aro  always  distinct,  and 
it  has  seemed  best  to  keep  them  so  even  in  the  Foraminifera.  The 
uncoiling  and  closely  coiled  planospiral  forms  have  also  been  sept 
rated.  A  number  of  previously  proposed  names  have  been  used. 
Certain  of  the  genera  include  species  not  hitherto  described  in  ttuB 
group,  and  which  are  apparently  new. 

After  a  careful  review  of  the  work  done  by  various  authors  the 
scheme  of  distributing  the  genera  of  the  LituoUdro  among  the  various 
families  with  which  they  are  supposed  to  have  affinities,  l^as  been 
avoided.  It  is  less  confusing,  it  seems  to  me,  to  keep  the  family 
it  now  is,  especially  when  the  relationships  of  the  arenaceous  and 
calcareous  forms  are  so  hazy  and  uncertain  and  in  other  cases  when 
details  of  structure  are  carefully  considered  the  apparent  likeness  is 
lost-  It  has  seemed  best,  therefore,  to  regard  the  ."imilarity  of  form 
as  cases  of  parallelism  and  not  true  relationslups. 

Suliliiiiiily  1,    ASCHKIVION'KLX.IN'.^:. 

Test  composed  of  agglutinated  material,  divided  irregularly  into 
chambers  without  definite  plan  of  arrangement. 

The  two  species  of  Ascli^moneUa  recorded  from  this  area  are  primi- 
e  in  character.     The  cliambcr  seems  to  produce  orifices 
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ASCHBHONBLtA  RAMUUFORMIB  K.  B.  Brady. 

AidtemoneUa  ramuli/ormia  H.  B.  Beadv,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 
1884,  p.  273,  pi.  27,  figs.  12-15. 

Z>e«cripiM>n,— "Test  free,  elongate;  forming  an  irregulur,  more  or 
less  branched,  sometimes  segmented 
tube,  with  numerous  apertures,  lateral 
and  terminal.  Walls  very  thin,  but  hard 
and  firmly  cemented ;  exterior  only 
slightly  rugose,  interior  surface  smooth. 
Length,  J  inch  (8  mm.)." 

DistrUtution.— Found  at  three  ChaU 
len^tr  stations  in  tlie  North  Pacific,  244, 
246,  and  253,  in  2,050-3,125  fathoms. 
Most  common  at  station  244  in  2,900 
fathoms. 

ASCHEHONBLLA  CATBNATA  <N<>nB>n.) 

A»(mrhiza  caUnala  Norman,  Proe.  Roy.  Soc. 

London,  vol.  25,  ISTfi,  p.  213. 
Atdiemotulla  catenala   H.  B.  Bradt,  Quart. 

Jouro.  Micr.  Sci.,  vol.   19.  1879,  p.  42, 

pi.  4,  fifj- 12,  13;  Bep.  Voy.  Chalimger, 

Z<»1<W,  vol.  9,  1884,  p.  271,  pi.  27,  figs. 

1-11;  pl.2TA,figB.  1-3. 
At^rmORfila  tcabru   H.  B,    Boadt,    Quart. 

Journ.  Micr.  Sci.,  vol.  19. 1879,  p.  44,  pi. 

3,  figs.  6,  7. 
Description. — "Test  free,  irregularly 
branched;  chambers  numerous,  inflated, 
Tariablein  size  and  contour,  usually  with 
several  tubulated  orifices,  each  of  which 
may  produce  a  fresh  segment.  Walls 
thin,  compactly  built,  exterior  more  or 
less  rough,  often  acerose  with  partially 
embedded  sponge-spiculcs;  interior 
smooth.  Complete  specimens  sometimes 
^  inch   (10.5  mm.)  in  length," 

Distribution.— This  species  is  recorded    no.  no.— 
at  four  ChaUenger  stations  in  the  North  '"^" 

Pacific,  224,  237,  244,  246,  in  1,850-2,900  fathoms.  Brady  apciiks 
of  the  specimens  from  station  244  as  the  finest  obtained  by  the 
ChaUcTiger. 

Subfbmily-  S.    REOPHA.CIN'vIS. 

Test  of  ^iglutinated  material,  sand  grains,  sponge-spiculos,  etc., 
with  a  varying  amount  of  cement,  chambers  in  a  linear  scries,  aperture 
single  at  the  end  of  tlie  last  formed  chamber. 
ie777~Bull.  71—10 6 


This  subfiiiuilr  includes  many  species  mainly  belonging  to 
and  llormosina.  The  chambers  vary  in  relative  length  kdiI  i] 
relative  position,  sometimes  closely  fitting  one  over  the  other, 
times  drawn  out  with  long  tubular  portions  botw<>en  tlio  cliamljeB. 
There  is  much  difference  in  the  materiaU  used  by  various  s]ieciM, 
sand  grains  being  the  usual  material,  but  certain  species  select  sponge 
spicules  and  in  one  species,  Reopkaz  mfmhranactua  the  test  is  composed 
largely  of  chitinous  material. 


Genua   REOPHAX  Monirorl,  1808. 

i?wptar  MoNTFOBT  (type,  H.  seorpiiinM Mo ntport).  Conch.  Syst.,  vol.  1,  1 

330,  83""*  genre— U.  B.  BRADr(pflrt),  Rep.  Voy.  ChattengT,  Zoology,  -ral.VI 
1884,  p.  28!>.— Elweii  and  Fickbbt,  Zeitschr.  wire.  Zoo!.,  vol.  66,  18M.  p.  e~ 

Nodomria  b'Okihiimt  <nolof  Lahakok,  1812)  (pan),  Ann.  Sci.  Nal..  voL7,U 
p.  255. — TnutjUKM,  M6m.  Al-iuI.  Jmii.  Mel»,  vol.  51,  1870,  p.  354. 

LUiwUt  Paiissr  anil  Jonrs  (pari).  Traus.  Roy.  Scic.  London,  vol.  155.  ISOSw  | 
407.— FABKHn,  Can.  Nat.,  vol.  5,  1870.  pp.  177,  IBO.-PAUntit.  Jokm,  •■i 
U. B.  Brauy,  Aiin.  Mag.  Nat.  Uiat.. mt. 4,  vol.  8, 1871,  p.  158.--SlonAL^  P 
Chwler  Sue.  Nal.  8d.,  pt.  2.  187X,  p.  47.— BOtsoBU,  iu  Bronns  F' 
und  OniriuDgen  dca  Tbierreichti,  vol.  1,  1880,  p.  192. 

BaplostiAe  SrHWAOKR  (not  of  Rsuss,  isei),  Jaliresli.  Ver.  vat.  Nftlurk.  Wb 
tcmbiirg,  vol.  21,  18fl5,  p,  S2. 

Ifodulina  Koituslcii,  Nwhr.  kon.  Gw.  Wi«.  Gottuigen,  1895,  p.  8 
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Description, — ^Test  free,  composed  of  a  linear  series  of  chambers, 
joined  end  to  end  in  a  nearly  straight  line,  sometimes  slightly  curved 
or  irregular  but  not  coiled,  wall  coai^ly  arenaceous,  chambers 
undivided,  aperture  simple  and  terminal. 

This  genus  as  now  modified  includes  the  multiple  chambered 
uniserial  arenaceous  forms  with  undivided  chambers  and  a  single 
oral  aperture. 

RBOPHAX  8CORPIURU8  Montfort. 

"Orthocenu''  ?,  Soldani,  Testaceogiaphica,  vol.  1,  1795,  p.  239,  pi.  162,  fig.  k. 

Reophax  scorpiuriLS  Montfort,  Conch.  Syst.,  vol.  1,  1808,  p.  330,  83™*  genre. — 
W.  B.  Carpenter,  The  Microecope,  6th  ed.,  1881,  p.  564,  fig.  321^.— H.  B. 
Bradt,  Denkschr.  kais.  Akad.  Wiee.  Wien,  vol.  42, 1881,  p.  99.— IIaeusler, 
Quart.  Joum.  Geol.  Soc.,  vol.  39,  1883,  p.  27,  pi.  2,  fig.  7.— II.  B.  Brady, 
Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884,  p.  291,  pi.  30,  figa.  12-17.— Balk- 
will  and  Wright,  Trans.  Roy.  Irish  Acad.,  vol.  28,  1885,  p.  328,  pi.  13,  figs. 
5  a,  6. — Haeuslbr,  Neues  J^rb.  fOr  Min.,  Beil.,  vol.  4, 1885,  p.  9,  pi.  1,  figs. 
9-16.— A.  AoABSiz,  Bull.  Mus.  Comp.  Zodl.,  vol.  15, 1888,  p.  163,  fig.  495  (in 
text). — H.  B.  Bradt,  Parker,  and  Jones,  Trans.  Zool.  Soc.  London,  vol. 
12, 1888,  p.  217,  pi.  41,  fig.  10. — Haeuslbr,  Abh.  schweiz.  pal.  Ges.,  vol. 
17,  1890,  p.  27,  pi.  5,  figs.  23,  24.— J.  Wright,  Proc.  Roy.  Irish  Acad.,  vol. 
1, 1891,  p.  467.— Chapman,  Joum.  Roy.  Micr.  Soc.,  1892,  p.  320,  pi.  5,  figs.  4, 5.— 
EoGER,  Abh.  k6n.  bay.  Akad.  Wiss.  Mttnchen,  vol.  18,  1893,  p.  257,  pi.  4,  fig. 
18;  pi.  5,  figs.  45,  46.— GoSs,  Kongl.  Svensk.  Vet.  Akad.  Handl.,  vol.  25,  no. 
9,  1894,  p.  24,  pi.  5,  figs.  15&-163;  pi.  6,  figs.  164-167  [not  168-171].— Chap- 
man, Proc.  Zool.  Soc.  London,  1895,  p.  14. — Goes,  Bull.  Mus.  Comp.  Zool., 
vol.  29,  1896,  p.  26.— Flint,  Rep.  U.  S.  Nat.  Mus.,  1897  (1899),  p.  273,  pi. 
16,  fig.  3. — Millbtt,  Joum.  Roy.  Micr.  Soc.,  1899,  p.  254. — Guppy,  Proc. 
Victoria  Inst.,  Trinidad,  vol.  2,  1902,  p.  3,  pi.  2,  fig.  2.— Chapman,  Trans, 
and  Proc.  New  Zealand  Inst.,  vol.  38,  1906,  p.84.— Baoo,  Proc.  U.  S.  Nat. 
Mus.,  vol.  34, 1908,  p.  126. 

Nodoearia  (Dentalina)  scorjrionus  d'Orbiont,  Ann.  Sci.  Nat.,  vol.  7,  1826,  p. 
255.  No.  40. 

Lituola  scorpiunu  H.  B.  Bradt,  Trans.  Linn.  Soc.  London,  vol.  24,  18G4,  p. 
467,  pi.  48,  fig.  5.— Nat.  Hist.  Trans.  Northumberland,  vol.  1,  1867,  p.  96, 
pi.  12,  fig.  3. — Dawson,  Can.  Nat.,  vol.  5,  1870,  p.  177,  fig.  4.— Parker, 
Jones,  and  H.  B.  Bradt,  Ann.  Mag.  Nat.  Ilist.,  ser.  4,  vol.  8,  1871,  p.  159, 
pi.  9,  fig.  29. — Dawson,  Amer.  Jour.  Sci.,  vol.  1,  1871,  p.  206,  fig.  4;  Ann. 
Mag.  Nat.  Hist.,  ser.  4,  vol.  7, 1871,  p.  86,  fig.  4. 

LUuola  nautiloidea,  var.  ecorpiurus  Parker  and  Jones,  Trans.  Roy.  Soc.  Lon- 
don, 1865,  p.  407,  pi.  15,  fig.  48  a,  6. — H.  B.  Bradt,  Pal.  Soc.  Monogr.,  vol. 
30,  1876,  p.  63,  pi.  8,  fig.  7. — Schwaoer,  Boll.  Reg.  Com.  Geol.  Ital.,  vol. 
8,  1877,  p.  26,  fig.  87. — BtJTSCHLi,  in  Bronns  Klassen  und  Ordnungen  des 
Thierreichs,  vol.  1,  1880,  p.  192,  pi.  5,  fig.  18. 

Description. — ^Test  consisting  of  a  number  of  chambers,  rapidly 
increasing  in  size  as  added,  early  chambers  irregularly  arcuate,  later 
ones  more  nearly  straight,  surface  rough,  of  fairly  large  sand  grains, 
aperture  simple,  with  a  short  neck,  small. 

Length  0.5-2  mm. 


—This  s{MrM8  is  neennled  bf  Brady  at  acvcn  Ciy- 
Imfer  fltatiofw  tmu  40  ftiTh"*^  oo  tbe  conl  reefs  of  Huoolola  i» 
3,950  fatbofiiB  in  tbe  ubjmal  repino  east  of  J&pau.  GoS«  roronb  i| 
from  .-UiotrMt  ststkiQ  D343I,  995  faUionu  at  the  entrance  lo  tlw 
,  Golf  of  Califamu  as  scanw.  Ba^  rvcords  it  frum  thri'v  statiou 
near  the  HawaTtui  LsUnds,  49o-i;!t07  fsthoma.  I  have  founi!  it  in 
Xorth  Pacific  material,  from  about  Japan  at  a  numlwr  of  slotioo*, 
aQil  from  tbe  TicinitT  of  Hawaii,  ttsually  in  rather  shallow  water  In 
both  regions. 

Of  Bag^B specimens, only  one,  that  from  statiou  IM567,  cad  inAaog 
to  ihid  species.    Of  the  other  two  spedmeos,  oue  b  not  Re»phs*, 


U  114-111).'- llKorRjkx  NCOKrtimtia, 

{,  antoMicK  nun  on  }i,n,ti,  V  riTnuHs.  :■:  is.   1I6, 

LnH  [IiLWdUM  ISUNDS,^!?  MtnoUB.    X  10- 

other  very  qucstiouable.     Some  of  tlie  Goes  material  le  typical 
of  it  rather  nondescript.  ' 

A  roriew  of  tlio  iihovo  synonymy  will  show  that  this  ap< 
htta  been  a  sort  of  dumping  ground  for  overj-  irregular  an 
Foraininifer  or  worm  tiibo  which  is  not  definitely  coiled  or  o 
rbaracterin>d.     The  original  figure  of  Soldani  on   which  '. 
based  this  species  shows  an  arenaceous  test  witli  the  early  chi 
irregularly  ai-cuati;,  the  later  ones  nearly  straight  and  larger, 
fort  made  a  fanciful  copy  of  tliis  figure  of  Soldaui  and  the  r 
rather  surprising,  the  figured  spedme-ns  being  made  to  6 
,  work  of  raised  riba  which  were  the  linos  between  the  sand  a 
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li's  figure.     WilJi  such   a  copy  and   the  subsequent   %ure 
iving  nil  sorts  of  nrenKceous  tests  it  is  no  wonder  that  tliuro  hal 
Sited  great  confusion  in  regard  to  this  species. 
[The  species  is  here  restricted  to  those  specimens  showing  tht;  typ-1 
l  stnictiiFe,  such  as  Gu^s,  1894,  pi.  5,  fig.  168;  pi.  6,  figs.  164,  166| 
\  tod  Flint,  1899,  pi.  16,  fig.  3. 
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.dy. 


x  pUuli/era  H.  B.  BttADV,  Rep.  Voy.  Chalkngrr,  Zonlngy,  vol.  (1,  1884,  p.  ' 
,  pi.  30,  6g».  1&-20.— II.  H.  BairiY,  Parkkr,  wij  JuMts.  Tmn*.  Zool. 
8oe.  Loudon,  vol.  12,  pt.  7, 1888.  p.  217,  pi.  41,  figs.  5-7(8?].— I^mai-man.  Trtxr. 
Zool.  Soc.  London,  18H5,  p.  1.^.— GoBa,  Bull.  Mas,  Comp.  Z(«1.,  vu\.  20,  1898, 
p.  27.— Flint.  Hep.  U.  8.  Nat.  Mii».,  1887  (18«l),  p.  273,  pL  18,  fig.  1. 

Dexrription. — Test  composed  of  few  (three  to  five)  chambers,  t 
iiigod  in  a  stniight  or  slightly  arcuate  lino,  chanibtirs  snliglobo 
i>:h  much  larger  than  the 
icetling,  walls  of  coarse 
iTid  grains,  but  rather  ncat- 
\  i-emented  with  considera- 
li-  roDieiit,  giving  a  fairly 
[iiooth  exterior,  aperture 
uiill,   oftPQ    with    a   slijihl 
'■'k-hke  protuberance, 
Ijcngth  up  tn  2.5  mm. 
fH»trihutiim. — In  the  Chfi/r^ 
'•ger  material  from  the 
North  Pacific  this  species  or- 
irs  at  stations  2^7  and  244, 
■  ,s7^  and  2,900fatlionis,e(t.';t 
if  Japan.     Goes  found  it  in 
[  he  Alhatross  material  at  sta- 
tion  D3419,  iu  772  fathoms, 
in  the  eastern  tropical   Pa- 
r\t\r.,  iiDt  I  ,SOfl  futhoQis  as  ho 
'.orcied  it.     His  selected 
.  I  ijtterial  consists  of  ten  spec-      "'"'  **  "' 

imens  from  this  station,  a  typical  one  of  which  is  here  figured.     I 
lidVf  found  two  specimens  from  Albatross  station  D4957,  in  437  fath- 
oms, south  of  Japan.     The  figures  given  by  Gofe  in  1894  are  really  fl. 
tfnltifrr  \l.  B.  Brady.     Fig.  S,  at  leaat;  of  Brady,  Parker,  and  Jones,  j 
ISSS,  is  %*ery  questionable. 

RSOPKAX  OI3TAN8  K.  B.  Brady. 
Btophaxililtawi  H,  B.  Bhai.y,  Quarl.  Joum-  Micr,  ScL,  vol,  21,  1881,  p.  60;  : 
Voy.  Challenger.  Zo«bgy,  vol.  9,  1884,  p.  206,  pi.  31,  tig».  18-23.- 
PtDC.Zool.  Soc,  Londoa,  1SQ5,  p.  15.— Gate,  Bull.  Uub.  Camp.  ZoCl.,  voLiH 
(,  p.  27. 
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DeaeripHon. — ^Test  composed  of  a  few  fufflfonn  chambers  with  long 

8len<lRr  connections  in  a  straight  line  or  iir^ular,  OBualfy  not  mon 

than  three  chombera  found  together, 

wall  of  coarse  sand  grains,  but  rather 

smoothly  cemented,  thin. 

Length  of  three  chambered  Bped- 
mens,  5  nun. 

DiatrUyuHon. — The  Challenger  ob- 
tained this  species  from  four  North  Pa- 
cific stations,  1,875-2,050  fathoms,  be- 
tween Japan  and  180°.  Goes  records 
it  from  three  AIbatro8$  stations  off  the 
west  coast  of  Mexico  and  Central  Amer- 
ica, station  D3419,  772  fathoms;  D 
3399,  1,740  fathoms;  D3375,  1,201 
fathoms.  I  have  found  single  cham- 
bers in  material  from  the  stomachs  of 
Ilolothurians  taken  at  Albairo$$  sta- 
tion D3603  in  1,771  fathoms,  in  Ber- 
ing Sea;  also  single  chambers  at  Nero 
stution  1012,  in  1,932  fathoms,  north 
of  Guam.  The  figured  specimen  is  from 
Albatross  station  D3375. 
pia.iiii.-itEopiiAx       Goes  speaks  of  this  material  as    no.iat-Bwwii 

ni3i*Ns.   x».       "niorc  globiform"  than  the  specimens     "*"■"""■  " 
figured  by  Brudy,  but  the  material  of  Goes  that  I  have  examined 
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^batro88  Btaiiona  D3375,  D3376,  1,132  and  1,201  fathoms.  I  have 
examined  his  material  from  the  latter  station,  two  specimens,  each 
with  eight  chambers,  evidently  not  complete,  but  of  the  typical  form. 
One  of  these  specimens  is  figured  (fig.  120). 

RBOPHAX  DENTALINtPORllIS  H.  B.  Bndr- 

Btophax  de»talini/onn.u  H.  B.  Bkady,  Quart.  Joum.  Micr.  Sci.,  vol.  21,  18SI, 
p.  49;  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884.  p.  293,  pi.  30,  figB.  21, 22.— 
GoIb,  Eongl.  Sveiuk.  Vet.  Alud.  Haadl. ,  vol.  25,  do.  9,  1894,  p.  25.  pi.  6,  figs. 
172-175. — ScBLDHBEROEB,  M6ni.  8oc.  Zool.  France,  vol  7 
ISH,  p.  239.— Chaphan,  Ptoc.  fktol.  Soc.  London,  1S95 
p.  l5.— Goes,  Bull.  Mue.  Comp.  ZoSl.,  vol.  29,  189U 
p.  27.— Flmt,  Bep.  U.  S.  Nat.  Muo.,  1897  (1899),  p  2"4 
pi.  18,  fig.  2.— MniETT,  Journ.  Roy.  Micr.  Soc.,  1899,  p  2rA 

Btophea  nodulota  BAOo(not  H.  B.  Bbady),  Ptoc.  U.  S.  Nat 
MUB.,  vol.  34,  1908,  p.  23. 

DeBoripHon. — Test  slender,  tapering,  composed  of  a 
few  (five  or  six)  elongated  chambers,  but  slightly  tumid 
in  the  middle,  in  a  straight  or  slightly  curved  lino 
walls  composed  of  rather  coarse  sand  grains  but  ver^ 
neatly  cemented  together,  giving  a  fairly  smooth  ext( 
rior,  aperture  rather  large,  at  the  end  of  the  short  tubu 
lar  neck;  color  gray. 
Length  up  to  2  mm. 

DittrUmtion. — This  species  is  now  known  from  filtei  n 
stations  in  the  North  Pacific,  down  to  3,950  fathoms 
off  Japan.  Schlumberger  records  the  species  from  the 
Okhotsk  Sea  and  the  other  stations  cover  rather  well 
Ae  area  south  of  lat.  40°  Ni  from  the  coast  of  Japan  "■ "' 
to  the  Hawaiian  Islands  and  off  the  west  coast  of  Mexico  and 
Central  America. 

Goea's  specimens  from  Station  D3276,  1,132  fathoms,  are  for  the 
dost  part  complete  and  typical.  The  specimen  referred  by  Bagg  to 
Seophax  nodidoaua  is  really  a  specimen  of  S.  dentalimfomiis  H.  B. 
ftrady. 

RBOPHAX  NODULOSUB  H.  B.  Brady. 

RtOfhaxnoduUmu  H.  B.  Brady,  Quart.  Joum.  Micr  Sd.,  vol.  19, 1879,  p.  52,  pl,4, 
figB.  7,  8;  Denkschr.  kais.  Akad.  Wias.  Wien,  vol.  43, 1881,  p.  99;  Rep.  Voy. 
Chalhager,  Zoology,  vol.  9, 1884,  p.  294,  pi.  31,  figs.  1-9.— Toot kowsri,  Zap. 
Kievak.  obshcb.  Eat.,  vol.  9, 1888,  p,  5,  pi.  2,  figa.  2  a,  6.— EoGEB,  Abh.  kun. 
bay.  Akad.  Wias.  MQnchen,  vol.  18,  1893,  p.  256,  pi.  4,  figa.  5-7, 12,  13  f?].- 
GoBs,  Kongl.  Svensk.  Vet.  Akad.  Haudl.,  vol.  25,  no.  9, 1894,  p.  20,  pi.  6, 
figB.  187-lBl.— Chapman,  Ptoc.  Zool.  Soc.  London,  1895,  p.  15.— GoKs,  Bull. 
Uua.  Comp.  ZoOl.,  vol.  29, 1896,  p.  27.— Punt,  Bep.  U.  S.  Nat.  Mus.,  1897 
(1899),  p.  274,  pi.  IS,  fig.  4. 

_  UtacripHon. — Teat  elongate,  tapering,  usually  straight  but  some- 
'^'^Us  anniate,   conaisting   of  several   chambers   (usually   less   than 


88  BULLETIN   71,   UNITED   STATES   NAXIOlfAL  MUSEUM 

twelve)  pyriform  in  shape,  the  proximal  part  of  each 
broadest,  thence  tapering  gently  toward  the  distal  end,  < 
gradually  increasing  in  size  toward  the  distal  end  of  the  test, 
in  the  laige  form  with  short  chambers,  roughi 
form  with  long  chambers,  smooth;  aperture 
the  end  of  the  tapering  chamber ;  color  usuall; 
Length  very  variable,  up  to  25  mm. 
Distribution. — There  are  ten  published  re 
this  species  which  with  the  new  stations 
Albatross  and  Nero  soundings  give  a  very  ge 
tribution  for  this  species  in  the  North  Pacifi 
ranging  from  941-3,950  fathoms, 

Bagg's  specimen  from  Albatross  statioj 
assigned  to  this  species  is  Reophax  denttu 
11.  B.  Brady,  as  I  find  upon  examination  of 
terial.  Goes's  specimens,  as  well  as  all  otii 
Pacific  material  that  I  have  seen,  are  like  plal 
3  and  4  of  the  ChaUenger  Report.  Some 
specimens  had  nine  chambers.  His  specim 
the  Caribbean  Sea  are  more  like  figures  6-8  of 
plate,  and  it  is  very  probable  that  Brady  has 
more  than  one  species  under  this  name,  E^ 
ures  seem  to  represent  a  mixed  assemblage 
character,  none  of  which  appears  to  be  a  tyj 
jihax  nodvlosus. 

REOPHAX  OUTTIFBR  H.  B.  Brwly. 

Iteojdtax  ffHtUfera  H.  B.  Bradt,  Quart.  Journ.  ^ti(' 
21, 1881,  p.  49;  Proc.  Roy.  Soc.  Edinburgh,  v< 
p.  711;  Eep.  Voy.  ChalUnger,  Zoology,  vol  9,  1 
pi.  31,  figa.  10-15.— GoEa,  Kongi.  Svensk.  " 
Handl.,  vol.  25,  no.  9, 1894,  p.  26,  pi.  6,  figa.  ] 

Reophax  pilulifer  GoEs  (not  H.  B.  Brady),  Kon 
Vet.  Akftd.  Handl.,  vol.  25,  no.  9,  1894,  p.  25 
176-180. 

DeseripHon. — Test  elongate,  nearly  straig 
posed  of  from  3-8  chambers,  typically  pyrifor: 
est  at  the  base  and  rather  rapidly  narrowii 
aperture  at  the  distal  end  of  the  chamber,  i 
posed  of  coarse  sand  grains,  rather  roughly  c 
color  yellowish-brown. 

Length  up  to  1.6  mm. 

Distribv4wn. — With  the  exception  of  the  PI 
the  only  records  for  the  North  Pacific  for  this  species  are 
Cliulhngcr  material,  stations  237  and  246,  1,875  and  2,050 
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"he  narrow  stolon-like  connections  between  the  chambers  maHj 
fc  test  very  fragile  and  probably  account  for  the  fact  that  specimei 
*ilb  slender  connections  are  composed  of  few  chambers.  Go#j 
/urea  are  very  small  and  it  is  difficult  to  deter- 
n.tw  fxaotly  what  he  had.  Goes'a  figures  of  It. 
■  !nlifor  are  apparently  R.  gutiifer,  as  near  aa  one 
m  make  out. 

RBOPKAX  maacTus  oou. 

Rtopiai  intrelui  GoKs,  Bull    Mim,  Comp.  Zoal.  vol.  21), 
tS»a,p.2»,pI  3,  flB»,  6,7, 
I>e*<ripfion.—'Vfsl  stout,  tftpering,  consisting  of 
<  vpral  short,  inflated  chambers,  each  lai-ger  than 

■  1^  preceiiing  one,  wall  composed  of  iar^e  sand 
rtainsand  rather  rough  on  the  exterior;  circular  in 

■  i:ii  vipw,  light  gray  in  color. 

l^ength  S-S  ram.,  the  last  chamber  often  2  mm. 
leU-T. 

'\irtttum.  — Oo^a  described  this  specitis  from 

irial  from  AJbatrMii  stations  off  the  west  coast 

iexico  and  near  the  Galapagos  Islands,  Alba- 

slntions    03407,   D3419,    anil    D3431,    in    772-99.')    fathd 

Besides  8C*iing  tho  original  material  a 

finding  additional  specimens  at  the  In 

station,  I  have  found  two  speciraens  frOH 

Allmtroan    station   04^37,    in    G17-(i^ 

fathoms  off  San  Diego,  California. 

material    from    this   station    was  v 

similar  to  that  from  farther  south, 

might  equally  well  be  termed  "Rhiil 

damminaoozc." 

REOPHAX  ADUNCUS  K.  B.  Bmdr. 

licophax  adunat  II.  it.  BaAnv,  Pmc.  ] 
8oc.  E<ilnburvh.  vol.  ]l.  itiSZ,  p. 
Rpp.  Voy.  VhaUenger,  Zunlom', 
18*4,  p,  8«fl,  pi.  31,  flg«.  23-2fl.— 
Rop.  U.  S.  Nat.  Miu.,  IS97  (IH90),  ; 
274,  pi.  I8,lig.  6. 
Ihfimptvm. — Test  consisting  of  f 
cral  sul^lobular  chambers  in  an  irregu- 
lar line,  constrictions  between  lliochain- 
L-tilk  fhin.  comjiosed  <if  rather  cuarse  sand  grains  givtB 
'  rigth  indctinite,  2  mm,  or  more. 
1  lie  only  North  Pacific  recotda  for  this  species  i 
lalions  237,  2-14.  246,  and  256,  1,875-2.0.10  fatho 
oDuugh  between  Int.  30'  and  40"  N. 
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This  differs  from  the  other  speciea  of  Reophax,  and  wlien  iU  bbiIj 

developmeDt  is  known,  may  be  placed  elsewhere.     It  has  the  wf^u- 

anco  of  the  later  chamber  of  certain  attached  species  which  later 

become  free  or  coiled  apwies,  straightening  out  in  their  later  develoj)- 

ment.     Flint's  figurwa  show  specimeiis 

of  identical  character  with  those  oh- 

Iflined  by  the  CluiUenger. 

RBOPKAX  UBMBRANACEUS  H.  8.  8nd7- 

litophax  membranaixa  Q.B.  BnADT,  Quait. 

Jouru.  Micr.  Sci,.  vol.  19,  1879,  p.53, 

pi.  i,  fig.  9;  Rep.  Voy.  ChalUngtt,  'lin- 

dogy.  vol.  9,  1SS4,  p.  297,  pi.  32,  Bgt. 

1-1.— MiUETT,  Jouni.  Roy.  Micr.  Soc., 

18M,p.255,pl.  4,fig.  U. 

Dfscriplion. — Test  elongate,  slender, 

tapering,  straight  or  slightly  curved, 

consisting  of  from  five  to  ten  subcyUn- 

drical,    elongated    chambers,    slightly 

tumid  in  the  middle;  walls  thin,  chit- 

inous,  of  a  brown  color;  length  up  to 

1.4  mm.  

Distribution. — Brady     records   this    '7b"  "w 

species  from  CliaUenger  station  238  m  3,950  fathoms  off      uBiniWw 

Japan  and  in  the  volume  on  the  "  Summary  of  Results  " 

it  is  questionably  recorded  from  the  next  station,  237,  in  l,875fitli- 

oms.     I  have  found  specimens  in  material  from  three  Nero  station*, 

1012,  1021,  1030,  in  1,932- 

2,112     fathoms,    north  of 

Guam.     Specimens    were 

very  rare. 

These  specimens,  one  of 
which  is  figured  here,  «* 
more  like  the  specimeW 
ligured  by  Brady  than  those 
liv;urcd  by  Millett.  ThB 
walls  arc  veiy  thin  and  cloafl' 

KEOPHAX  BILOCULARIS  FUoI. 
Reopfuix  bilocularU    Fusf. 
Rop.  U.S.  Nat.  MuB.  1897 

{l89a),p.273,pl.l7,Ug.?- 

Description.— Tcsl    com'- 
posed  of  two  chambers  in  ^ 
straight  line  or  set  at  an  angle,  chambers  oval,  walls  of  foreign  mat- 
ter, sand  and  largely  of  tests  of  other  Foraminifera,  surface  irregU' 
lar,  aperture  at  the  end  of  a  tubular  neck. 
Length  up  to  2.5  mm. 


FOKAMINIFEBA   OF    NOlll 


)Uu)n. — I  hayo  found  a  single  specimen  from  Ntro  stattooi 
^  in  891  fathoms  in  globigerina  ooze.     This  station  is  just  nortliJ 


''iuani.  Tlio  specimen  appears  to  belong  to  Lhb  species.  It  haa^l 
' ''('Uambers  of  an  oval  shape,  set  at  a  slight  angle.  The  wall  matle-l 
v  iJ  a  Hmall  part  of  sand  with  tests  of  other 
< 'runJnifRra  and  other  foreign  material  makinj: 
['  the  rent. 

RBOPflAX  ARKATUS  Geia. 
AMfAiEKinnatMGoKa,  Uiill.  Miu.  Comp.  ZoGl,  vol.2», 
ISH,  t>3»,  pl.l,  fig.  I- 

B  aro  no  specimens  of  this  peculiar  form 

ltliul«rial  returned  to  the  National  Museum 

From  his  figure  and  description  it  is 

■utt  to  determine  just  what  was  the  character 

*'«  upccimena.     The  Pacific  specimen  was 

p  .i/iutroM  station  D.^415  in   1,S79  fathoms, 

*  coant  of  Mexico. 

KBOPHAX  CVUNDRICU3  K.  B.  Brady. 

ytuufrva  11.  B.  Uhadv,  R*rp,  Vuy.  ChalUnget,     fva.    lM-ll3.-B«onus 
g,  vol  9.  lew,  p.  ?J9.  pi,  3;!.  fijp-,  7-y,-En-      ^""'-  "*  '"**" 
awi,Abb.  kiln.  Uy.  Alciut.  Wiw.  MQuchen,  vol.  18,         "*°'"' 
UKI,p.  UT,  pi.  4,  fig.  37  [?J.— KuKT,  Rep.  U.  8.  HKt.Uiu.,l£97(189e).p. 
!».  pL  IS,  Qg.  6. 
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This  species  is  recorded  in  the  volume  of  the  Challenger  report  on 
the  "Summary  of  Results,"  from  station  237, 1,875  fathoms,  east  of 
Japan.  The  record  is  followed  by  a  question  mark,  as  though  then 
were  some  doubt  about  the  correctness  of  the  determination. 

HBOPHAX  SPtCULtFSR  K.  B.  Bndjr. 

Reophax  tpKult/era  H.  B.  Brady,  Quart.  Joucn.  Micr.  Set.,  vol.  19,  1879,  p.  64, 
pi.  4,  dpp.  10,  111  Rep.Voy.  ChalUngtr,  Zoology,  v<A.  9.  1884,  p.  295,  pi.  SI, 
figB.  16,  17.— Egokb,  Abh.  Un. 
bay.  Akad.  Wiae.  UODchen,  Td 
18, 1893,  p. 258,  pi.  4,  fig. I9(?).- 
Cbapman,  Ptdc.  Zool.  Soc.  Lon- 
doQ,  1896,  p.  14. 

Description. — Teat  composed  d 
a  few  chambers,  broadest  at  the 
posterior  end  of  each  and  grad- 
ually narrowing  to  the  apertunJ 
end;  wall  composed  of  elongate 
sponge  spicules  arranged  in  gen- 
eral lengthwise  of  the  chamber^ 
often  projecting  back  towwxl  ih& 
posterior  end  of  the  chambw^ 
aperture  circular. 

Length  about  1  mm. 

Distribution. — In  the  volume  of 
the  CKaUenger  report  on  th» 
"Summary  of  Results"  this  spe- 
cies is  recorded  with  a  queetioiL 
mark  from  stations  237  and  240, 
1,875  and  2,050  fathoms.  I  haw 
not  met  with  it  in  the  material  I 
have  examined  from  the  North 
Pacific. 


Description. — Test  small,  com- 
posed of  a  nearly  straight  linear 
series  of  chambers,  the  size  rapidly 
increasing  with  each  newly  added 
^  chamber;  wall  composed  of  sand 
grains,  rather  neatly  cemented 
tc^tlier;  aperture  at  the  end  of  a  short  tubular  neck  at  one  side  of 
tlie  axis  of  tlie  test,  varying  somewhat  in  the  amount  of  its  eccen— 
tricitv:  color  prav. 
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■apeeinun. — Cat.  No.  8261,  U.S.N.M.,  from  Albatro^  statioi 
■om  the  stomachs  of  Holothurians  dredged  in  1.771  farhomfl^ 


CATBNULATU8,  B(w  siMelH. 

ption. — Test  coiwisting  of  a  aeries  of  subglobtiUr  chamboral 
1  connected  by  rather  slender  tubular  iiortiucis,  walln  nf] 
I  grains  very  rouglUy  cemented, 
J  or  yellowish- brown. 
!>'ngth  uf  tltree  cbainbers,  7  mm.;  diain- 
[•  T  of  lorgHst  chamber,  l.S  mm. 
rypt-tp^imf n.' -Cat.  No.  8262,U.S.N.M., 
.11  Athairoaa  station  P496.i  in  191  fulh* 
L-,  off  tlic  southern  coa^^t  nf  Japan. 
liiU  a  one  of  the  largest  spwios  of  the 
11118  aiid  (bo  exterior  is  very  rough. 

ady. 


a  n.  B.  Bbaot  (type,  ft.  gUibul\ftn  U. 

B.  Brai>t).  Quiin.  Joum.  Micr.  Si-i.,  vol.  19. 

WTIP,  p.  66.— BBtbculi,  in  Broiins  KlaneD 

and  Ordnungm  dra Tbierrcirlu.  vol.  1,  I8S0, 

p.  199.— H     It.  Bradt,  B«p.  Vny.  Challen- 

ptr,  Zoology,  vol. »,  18M.  p.  32G. 

J'lKnpd'on, — Test   free,  com|i08ed    of   a 

■  nra  of  subglobular,  fusiform  or  pyriform 

lumlurv    jnineil   end    to    end  in  a  single 

.  .  series,  walls  thin,  finely  arena- 

:  1  dters  undivided ,  aperture  ii  single 

---i    |>--'ning  at  the  distal  end  of  the  neck 

-  ^ir  cbaniUfr,  color  ^rownbh. 

TTus  i;enu8  dilfera  from  Rtophax  mainly 

II  its  tinv    texture,  smooth   surface,   and 

I'MiwB  rameot.     Several  species   occur   in 

'!"■  North  Pacific,  hut  usually  in  fairly  deep  water. 

HOKMOaiNA  QLOBULIfEltAH.  B.  Brady. 

lb«M«uM  gkituli/fTti  n.  n.  IlRAtir,  Quart.  Juurn.  Micr.  Sel.,  vol.  19,  IHTK.  p,  II 
pl.<,  fig«,4,5.— W.B.fAMMtNTEK,  Tim  Mkmsrapc,  Qthnil.,  l&Sl,  p.563,f 
8a>ctintMt).  -n.  B.  UKAnr,  Hnp  Voy.  Vhallmgrr,  Zoology,  vol.  9,  1 
Itt,  pi.  3».  fl^.  1-fl.— 1)B  PouM.  1^  N»tunli*t«.  vol.  10.  ISSS.  p.  67,  fi 
I.S.-J.WBMWT,  Pmc.  Roy.  Irish  Af-Ad..  vol.  1,  IS91,  p.  MS.— (Jok»,  Kom 
SvtOBk.  Vot.  Ak*d.  Uuidl..  vol.  -Ih.  DO,  0,  1S94,  p.  29.  pi.  a.  fip.  218.  SID.^ 
CMArMAX.  Piw.  iSwil.  t^.  LonJoQ.  1806,  p.  17.— GoKs.  Bull.  Uiu.  ComW 


faOI.,  vol.  29,   1«90, 


,  M.-FujfT,  Rep-  U.  8.  Nat.  U.o 


8ULLBTIB   n,   cnXZ*  As: 

Dneriptiim.—'ratl  c 
ixr*,  cadi  Urgor  tlua  'a*  f 
mmBf(fid  io  s  «m^)t  or  sG^lij  tc—u  Sbc,  a 
Mul  of  •  definite,  tobokr  aedt.  nli  fcahr  a 
mooth  boUi  vttbin  snd  vitboot;  color,  l^t  i 


Length  ubmib  3  mm. 

Diatribyii(m.—\n  the  OhaUmger  matorial  this  species  c 
four  North  Piicilie  uttitionB,  "237,  241,  244,  246,  iii  1,875-2,9 
oina,  ftll  im  the  eastward  voyage  from  Japan  to  th«  mid-Padj 
0()(!H  reconls  tho  Hpocias  from  four  Albatross  stations  m  the  j 
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.ical  Pacific,  D3376,  D3376,  D3407,  D3415,  in  888-1,879  fathoms. 
%ured  specimen  is  from  the  Goes  material  from  Station  D3415. 
oes  apeaks  of  the  specimens  as  not  quite  typical,  but  his  speci- 
IS  agree  very  well  with  Brady's  figures  and  description. 

H0KH08IHA  OVtCULA  H.  B.  Bndy. 

fibnnofirui  ovtaila  H.  B.  Beadt,  Quart.  Joum.  Hicr.  6ci.,  vol.  19,  1879,  p.  61, 

pt.  4,  fig.  6. — BfhscHU,  in  Broniu  Klassen  und  Ordnungen  dea  Thierreicha, 

vol.  1,  1880,  p.  190,  pi.  5,  Sg.  15.— H.  B.  Brady, 

Rep.  Voy.  Chaiknger,  Zoology,  vol.  9, 1884,  p.  327, 

pi.  39,  figs.  7-9.— GoSs,  Kongl.  Svensk.  Vet.  Akad. 

Huidl.,  vol.  25,  no.  9,  1894,  p.  29,  pi.  6,  figs.  220, 

221.— Chapman,  Proc.  ZoOl.  Soc.  London,  1896, 

p.  17.— Flint,  Rep.  U.  8.  Nat.  Mus.,  1897  (1899), 

p.  2S0,  pi.  25,  fig.  2. 
ffimtwiTut  Qviada,  vai.  GoKs,  Bull.  Mua.  Comp.  Zo6l., 

vol.  29,  1896,  p.  34,  pi.  4,  fig.  3. 

^eaeripHon. — Test  composed  of  Beveral  fusi- 
n  chambers  joined  end  to  end  with  slender 
nective  portions,  in  a  straight  or  slightly 
red  line,  wall  thin,  finely  arenaceous,  color 
owish-brown  with  a  distinctly  darker  red- 
i-brown  portion  at  the  distal  end  of  the  neck 
ach  chamber, 
ength  up  to  4  mm. 

HstrihiUion. — There  are  four  Challenger  rec- 
)for  this  species,  station  206,  in  2,100  futh- 
I,  west  of  Luzon,  stations  237,  238,  246,  in 
'5-3,950  fathoms,  on  the  line  east  from  Ja- 
.  Goes  records  the  species  from  two  Albeit 
}  stations  off  the  west  coast  of  Mexico  and 
tral  America,  D3357  in  789  fathoms  and  i^o.  ijs-hoehcsin*  ovi- 
115  in  1,879  fathoms,  the  specimens  being  mowma  aferture;  », 
.11  and  scarce.  ""  ""*■ 

oea  speaks  of  the  material  as  not  typical,  but  while  the  specimens 
a  the  Caribbean  Sea  are  not  typical  that  from  the  Pacific  is  much 
■^so.  The  figured  specimen  is  from  Alhairoas  station  D3915 
is  very  typical,  even  to  the  color  bands  of  the  neck  of  each 
mber. 

HORlfOaiNA  NORMANIl  H.  B.  Brady. 

Hormotina  Ttornumii  H.  B.  Bhadt,  Qiurt.  Joum.  Micr.  Sci.,  vol.  21,  1881,  p.  52; 
Bep,  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  329.  pi.  39,  figs.  19-23. 

iaerip^Am. — Test  composed  of  a  few  subspherical  segments,  earlier 

8  small,  later  ones  much  latger,  irregularly  arranged,  aperture  at 

end  of  a  tubular  neck  often  near  the  entrance  of  the  last  previous 

ffture  or  at  one  side,  walls  very  thin,  smooth  both  without  and 

liiiL 

i^ragth,  8  mm. 
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Distrihviion. — In  the  Challenger  material  this  species  occuis  it 
three  stations,  241,  244,  246,  at  2,300,  2,900,  and  2,050  fathoms, 
respectively,  all  in  the  one  line  of  sound- 
ings east  from  Japan. 

Genus  HAPLOSTICHE  Reuss,  1861. 

Nodotaria  (part)  d'Orbiony,  Ann.  Sci.  NiL, 

vol.  7, 1820.  p.  252.— Bbubs,  Vera.  bOuD.    I 

Kreide,  vol.  1,  184&-1846.  p.  28,  pi.  U, 

fige.  12-13. 
lAtuoia  (part)  Jonbs  and  Parebb,  Quirt. 

Joura.  Geol.  Soc.,  vol.  IB,  1860,  p.  307. 
naplottkhe  REUBS.SitEb.  kAn .  bfihm  .Get.  Win., 

Jahrg.  ISei,  p.  16.— H.  B.  Bbadt,  Rep. 

Voy.  Challenger,  Zoology,  vol.  9,  1881,  p. 

317.    Type, //. /(nfiMtma  Rbubs,  1S65.* 

Description. — Test  free,  cylindrical, 
composed  of  a  linear  series  of  chamben, 
variously  divided  into  labyrinthic  cavi- 
ties; wails  thick,  coarsely  arenaceous  but 
Tia.iss.— HoRHoatNi normahh.  x  10.    usually  fairly  smooth  on  the  exterior^ap- 
(iTTM  BR*Dy.)  erture  in  the  middle  of  the  terminal  face, 

in  the  eariy  chambers  simple,  in  the  adult  made  up  of  several  porea 
or  dendritic. 

There  seems  to  be  but  a  single  recent  species  occurring  in  sbftltow 
or  medium  depths  usually  in  tropical  or  subtropical  waters. 

HAPLOSTICHE  DUBIA  (il'Orbiiny).  
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3ases  the  divisions  are  separated,  giving  several  openings;  color 

►le,  usually  light  gray. 

gth  up  to  7.5  nun. ;  diameter  up  to  2  mm. 

ribution, — The  only  published  record  for  this  species  in  the 

Pacific  is  that  of  Bagg,  who  recorded  it  from  two  Albatross 
IS  in  the  vicinity  of  the  Hawaiian  Islands,  D4000  in  104-213 
is  and  H4590  in  978  fathoms.  I  have  found 
tens  in  material  from  Nero  station  2071  in  271 
IS,  also  near  the  Hawaiian  Islands  and  at  ATba- 
uation  D.  4900  in  139  fathoms  off  Japan. 

dendritic  aperture  is  supposed  to  distinguish 
>ecies  from  any  others  that  may  be  confused  with  140  141 
in  the  smaUer  specimens  which  have  not  attained  ^Qs  i4o-i4i.-ha- 
characters  the  aperture  is  sunple.  .The  laby-  ^  7.  from  pho- 
;  condition  of  the  interior  is  also  characteristic,  tooraph. 
hrbigny's  name  is  the  first  to  be  referred  to  the  figure  of  Sol- 
)iiority  will  make  necessary  the  use  of  his  name  dubia  instead 
anii  Jones  and  Parker. 

composed  of  several  chambers,  either  in  a  planospiral  coil, 
id,  or  otherwise  arranged,  wall  composed  of  sand  grains  of 
g  degrees  of  coarseness  cemented  with  a  calcareous  or  ferru- 
cement,  free  or  attached. 

subfamily  as  here  used  contains  the  many-chambered  arenace- 
rms  not  arranged  in  a  Unear  series  throughout.  Except  the 
somewhat  anomalous  form,  Neusina  agassizii,  for  which  a 
te  subfamily  has  been  made.  Some  of  the  species,  such  as 
baculites  tenuimargOj  appear  to  be  largely  made  up  of  a  linear 
but  have  a  close  coiled  early  portion  not  seen  in  the  Eeo- 

TROCHAMMINOIDES,  new  genus. 

ription, — ^Test  free,  typically  planospiral,  composed  of  several 
^ach  constricted  into  a  number  of  chamber-like  portions  with 
enings  between  large;  wall  of  fine  sand  and  a  yellowish-brown 
b;  aperture  simple  at  the  end  of  the  last-formed  chamber. 
e  of  the  genus, —  Trochammina  proteus  Karrer. 

species  frequently  shows  a  tendency  to  continue  the  Ammo- 
condition  through  one  or  more  of  the  early  coils,  and  the  latter 
1  only  may  be  divided,  or  in  other  specimens  the  divisions  may 
much  earlier.  By  its  early  development  the  genus  is  seen  to 
een  derived  from  an  Ammodiscus  condition,  as  its  early  devel- 
t  consists  of  a  proloculum  and  long  coiled  chamber  as  in 
iiscuSf  but  its  later  constricted  condition  foreshadows  the  con- 

of  complete  division  seen  in  the  chambered  coiled  forms 
'  assigned  to  Haplophragmium  and  Trochammina, 

777— Bull.  71—10 7 
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TBOCHAMHmOIDBS  PBOTBUS  (Kwnr). 
7>CKAamminiiprot«u*KABBEK,Siub.kuB.Akad.Win.Wien,ToI.52(Abtli.l),l)a 
(1806),  p.  4M,  pi.,  fig.  S  (not  1-T}.— H.  B.  Brady,  Rep.  Voy.  ChaUenga,  Zool- 
ogy, \-ol.9, 1SS4.  p.  341,  pi.  -tO.figB.  1-3.— Habusler,  NeucB  Jahrb.,Beil.,nl. 
i,  1SS5,  p.  28.  pi.  3,  fig.  24  (25-27?).— Egqer,  Abh.  kon.  bay.  Abd.  Wis.  ¥b- 
chen,  ^-ol.  IB.  1893.  p.  266,  pi.  5,  fig«.  7,  8  [?].;— Euer  and  Fickert,  ZeitKhr. 
wiM.  Zool.,  vol.  65,  1899.  p.  694,  fig.  42  {in  text) .—Flint,  Bep.  U.  8. 
Miw.,  1897  (1699),  p.  281,  pi.  25,  fig.  3.— Baoo,  Proc.  U.S.  Nat.  Mtu.,voL}t, 
1908,  p.  128. 

Ammoditcut  proleut  Rbuhbler,  Arch.  Ptotirtk.,  vol.  3,  1903,  p.  281,  fig.  131  (id  ' 
text). 
Description. — ^Test  of  several  coils,  usually  planospiral,  eaclt  co3 
usually  constricted  to  form  several  chambers,  but  the  early  coils 
sometimes  unconstricted,  wall  composed  of  £ne  sand  and  a  yetlowisb- 
brown  or  reddish-brown  cement,  fairiy  smooth,  chambers  variable 
in  length,  aperture  large, 'nith  thickened  Ups. 


Diameler  1-1..5  r 

Di^lrihutum. — There  are  but  two  records  for  this  species  in  the 

North  Pacific,  one  C^a7/fn(7fr  station  224  in  1,850  fathoms,  west  of  the 
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[Genus  HAPLOPHRAGMOIDES,  new  genus. 
ption. — Test   free,   planospiral,   composed   of  several   coils, 
k1i  composed  of  a  number  of  chambers,  wall  arenaceoua,  varying 
I  in  texture  and  in  the  relative  amount  of  cement  in  the  different 
MS,  aperture  at  the  ventral  border  or  on  the  lower  portion  of  the 
[iftrtural  face  of  the  chamber. 
T\jpf.  of  the  gen^ui. — Haplnphraffmium  eanariense  d'Orbigny. 
Included  in  this  genus  aro  the  various  completely  coiled,  plano- 
~  '  9  species  with  simple  apertures  which  have  usually 


P  assigned  to  llaphphragmmm  or  Trochammina.  The  lype- 
s  of  the  former  genus  is  an  uncoiled  form  with  multiple  aper- 

-.  and  the  type-species  of  the  latter  genus  has  a  lri)choid  spiral 
I  As  here  recognized,  the  species  of  this  new  genus  have  approxi- 
'■fly  an  equal  portion  (jf  the  chambers  of  the  test  visible  from  the 
'  >"ide8.  I  have  included  here  both  the  species  with  an  excess  of 
ii^Qt  oft4'n  aiisigncd  to  TrocTuiniminn  and  those  of  coai'ser  texture, 

h  have  been  assigned  to  Haplophragmium. 


HAPLOPHRAGMOIDES  CORONATA  (H.  ] 


Brmdy), 

Sci.,  vol.   19,  1870, 


fOJWia'fi  H.  B.  Brady,  Qimrt.  Joum, 
[  p.  58.  pi.  5.  fig.  IB;  Rep.  Voy.  ChallmgrT,  Zoology,  vol.  9,  1S84,  p.  ;J40,  pi, 
I  «,fig«.  10-12.— FuNT,  Rep,  V.  S.  Nat.  Mus.,  1897  (1830),  p.  281,  pi. 26,  fip.  3. 

ription. — Test  planospiral,  fairly  smooth,  composed  of  three  j 
Kooils,  the  outer  ones  somewhat  embracing,  but  all  more  or  let 
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visible  from  either  side,  clumbeis  soinewliAt  inflated,  usually  ax 
sevea  in  the  last-formed  coil,  distinct ;  aperture  simple,  at  the  venb 
border  of  the  i^wrtural  face,  sometimes  with  traces  of  a  lip  presa 
wall  comfKtsed  of  fine  sand,  usually  with  a  reddish  cement,  but  n 
variable  in  color,  from  white  to  brown. 

Diameter  2-2.5  mm. 

DittrihutUm. — The  only  record  for  this  species  in  the  North  Paci 
is  that  of  the  ChaBtn^er,  station  238,  in  3,950  fathoms,  east  of  Japi 
This  is  the  deepest  sounding  of  the  (Challenger  expedition  from  whl 
material  was  examined. 

HAPLOPHRAOMOIDB8  TRIII.LIB8ATA  (H.  B.  Brmdy). 
TVocAdtnmina  Irvlliuata  Q.  B.  Bradt,  Quart,  Joum.  Mkr.  Sci.,  vol.  19,  1879, 
56,  pi.  5,  figB.  10  a,  6,  11;  Rep.  Voy.  CftaUmjriT,  Zoology,  vol.  9,  ISM.p.J 
pi.  40,  Gg0. 14-16  (not  Gg.  13).— HAKnsLKK,  Abh.  Bch«eiz.  pal.  Gee.,  vol. 
1890,  p.  64,  pi.  10,  figs. 9,  II.— Egqeb,  Abh.  kuD.  bay.  Akftd.  Win.  HOodii 
vol.  18, 1893,  p.  265,  pi.  5,  Ggi.  25, 26  [?].— Chapman,  Ftoc.'  Zool.  Sac.  loodi 
1895,  p.  18.— Goes,  Bull.  Uus.  Comp.  ZoU.,  vol.  29, 1896,  p.  33 -Unu 
Joum.  Roy.  Micr.  Soc.,  1S99,  p.  364. 

Description. — Test  spirally  coiled,  made  up  of  about  three  coila,  n 
completely  involute,  somewhat  umbilicate,  so  that  the  chambeis 
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As  a  rule,  this  seems  to  Iv  ±  deckiechr  i<e^r^wi:er  s^vcse^  &>  the 
additional  records  of  this  work  coc£m:  >cit':i:ij;r-<  n-rver  ^skvn:  :o 
be  plentiful,  occasi^^nal  specix22Mis  corurrir^  in  :be  wssh-rc  niii^Hal 
from  these  stations. 
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Xonionvui  eaKorinuiM  D'OmrnKsr  i=.  B«rkcf •'^<rC ':  ^ri  rWr±-fC*:c.  HifC.  Nju.  1j# 

Cazttrie».  vol.  2.  i<.  2.  F:car-:-''V^.  InS.-.  ;    LIS.  zl.  Z,  i^.  .vx  c^ 
PlaeoptiUwic  ancrinKrls  Pa2KZ2  iz.i  J:vi*.  Ar^  51^  Ni:.  ri->:..  *^r.  :L  v:l.  19, 

1S5:,  p.  301.  p!.  10,  Sff.  13.  14 
Liiuola  axnarienti*  W,  B.  CAK?£vrcaL  Pxxxxx.  iJii  J:vi<.  I-ir  5:.:iy  F:«c:.. 

13?62.  pi.  6.  fiz«.  3&.  *>.  41— H-  B.  Ba^T.  Trizj^.  Li^.  S;.    L.:- i  L  w;.  24. 
.  1S64.  p.  472.— 4rABTrjr,  Ar^r.    \Lkz.  Xa;.  Ei?:..  5«=r.  4.  v.-I.  :>.  :>rr.  rl.  IS. 

fig-.  26-29. 
Lituoh  Tiauiilcndtc.  vir.  cants^rsj'j  Paxxzi  at.!  Jcxr*   "pa^r:  .  Tnt*  .  R:y  Sec. 

London,  vol.  1>5.  1?^5.  p.  4«>6.  pi.  1?.  i.;*.  4%;.  :.  rl.  1",  ii*.  y-^-i*.^. 
BaplopMragmium  canarif9it\M  Spdiii  Azxi  H.  B.  Biljl:  t.  Oa:.  Brl:.  Ko:.  F;r&zn.. 

1ST9,  p.  4. — BfTSCHU.  ia  Btcccj  KLkSNec.  u- i  ^•riii.ii-cv-::  d-*  Thwrr^ioh^ 

vol.  1.  ISfiO.  p.  192.  pi.  5,  &s.  ir.— H.  B.  Bsai  y.  I»^ii.H:hr  k*L*  Akid.  Wi*. 

Wien.  vol.  42. 1'>S1.  p  S^:  Rrp.  V.;y.  rii.'>.;pfl'.Zt«t.cy.  v.  1  .^.  :>m.  p  510.  pi. 

35,  figs.  1-5— Haecslxr.  Xeues  Jihrt ..  v:!  4.  :nsx  p.  ::.  rl.  1.  d>  17-20  — 

H.  B.  B&ADT.  Parku  Azid  3osz3.  Tnss.^x-i.  >.-*' .  v:!  12.  :n<>  :  21>.  rl.  41. 

fig.  9.— Balkwiu.  And  Wrjcbt.  Trizj.  R:y.  Ih?h  A-iud  .  v  1.  ::>.  In«;s.  p. 

330.— Eaecsler,  Abh.  schveiz.  pul.  G«..  vcl.  1".   !>:.<».  p.  34.  » I.  4.  fig«. 

1-3.— Egocr.  Abh.  kon.  bay.  AkAd.  W».  Miint:h*=.  v.!  >.  I>  '3.  \   2^1.  pi. 5. 

fig?.  27-'29.— Goes.  Kongl.  Sv^n^k.  Vei.  AkAd.  HAndl  .  v- :   Co.  r.     9.  l!^, 

p.  20.  pi.  5.  fig?.  92-101.^.  Wrigbt.  Pk^\  Roy.  IrL^h  A^id  .  v  :    I.  ISvl.  p. 

468.— Chapman,  Ann.  MAg.  XAt.H«..s€r.  6.  vcl.  K,  iv.io.  p.  314,  p!.  11.  fig. 

5;  Ptw.Zool.  Soc.  London,  1S95.  p.  16.— Goes.  Bull.  Mu.-^  l\n:p  Z.xM  .  v.^l.  ii. 

1896,  p.30.— MiLLETT.  Journ.  Roy.  Mkr.  &x  .  l><i^.  p.  iv«._FuvT.  Rop.  U,  S. 

Nat.  Miw.,  1897  «1S99'.  p.  277.  pi.  20.  fi^.  3.— Chafm.in.  Tnkii*.  Now  25«i- 

Und  Inst.,  vol.  3S.  1905  (1906).  p.  J4:  Jo-^m  Queckei:  Mi  r.  riub.  v.^l.  10. 

1907.  p.  126.  pi.  9.  fie.  3.— Bagg.  Pn.^  .  I".  S.  Nj:.  Mu*..  v,1  ;;4.  !9<w.  \\  12t?. 
Sonionina  jtfrfytii  Wiluamsox.  Recent  F-raminifeni  •  i  (tr-.*'   l^rii^in.  1n>S. 

p.  34,  pi.  3.  fie«.  72.  ri. 
Baptophragmium  jffrrytii  Bektheux.  Fonm.  de  B<  urcnt-uf  tt  PiTTii-het.  1S7S. 

p.  24,  Xo.  30.' 

Df^cripiian. — Test  free,  nautiloid.  conijxisetl  of  .<ovoral  coils  par- 
Htlly  involute  or  almost  completely  S4k  umbilicated.  clijiinU^rs  sub- 
Slobular,  somewhat  compressed  lAtenilly.  fmni  six  to  nine  in  each 
^,  walls  arenaceous,  made  up  of  sand  in  various  di*i;ro4's  of  coam^^ 
^^,  but  even  when  coarse  usuallv  fairlv  sm<^>th  on  the  e.xtcrior.  thin. 
HMure  an  elongated  slit-like  o|)eniiig  at  the  base  of  the  a{H^rtunil 
^  of  the  chamber;  color  brown  or  gray,  often  when  brown  tlio 
vt  formed  chamber  mav  be  sjav. 

Diameter,  0.75-2  mm. 

Dittribuiion. — ^There  are  a  considerable  numl)er  of  n^conis  for  tliis 
^nm  in  the  North  Pacific.  The  Challenger  reiM)rt  irivos  seven  sta- 
tioQi  imnging  from  1,850-3,950  fathoms,  with  one  station  on  the  coral 
of  HcHiohilu  at  40  fathoms.    Goes  records  it  at  three  Albatross 
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slatioD^'Q^  the  eoaste  of  Mexico  asd  Central  America  in  660-1,879 
fathoms.-'  Fliai  records  it  from  a  single  station,  Alhatross  D30S0, 
in  ^fathoms  off  the  coast  of  Oregon.  Bagg  records  it  from  two 
jdftjrfrtws  stations,  H4366  in  572  fathoms  and  114696  in  367  fathoms, 
■.1»pth  stations  near  the  Hawaiian  Islands.  In  the  present  work  I  have 
■•Jiad  specimens  from  Albatross  station  D3431  off  California,  D4965, 
D4993,  D5068,  77-191  fathoms  off  the  coast 
of  Japan;  AVro  stations  1308,  1311,  in 
1.040  and  1,503  fathoms  near  the  Bornn 
Islands.  Specimens  were  also  obtained  from 
ihe  stomachs  of  Holothurians  taken  at  Alba- 
tross station  D360S  in  Bering  Sea. 

There  is  a  considerable  variation  in  the 
texture  of  the  wall,  some  specimens  being 
smooth  and  of  Tery  fine  material,  resembling 
certain  species  of  TrocJiommiTm,  while  others 
are  of  much  coarser  material.  In  general, 
however,  the  exterior  of  the  test  is  smoothly 
finished.  A  considerable  variety  of  forms  have  been  assigned  to  this 
species  by  various  authors,  but  I  have  placed  here  only  those  speci- 
mens which  have  the  somewhat  compressed  form  w-ith  the  rounded 
chambers,  which  are  characteristic  of  d'Orbigny's  type  figure. 

HAPLOPHRAGUOIDES  KHACIATUU  (H.  B.  Brady). 

ffaplophragmium  cmaciatum  H.  B.  BftADT,  Rep.  Voy.  Challenger,  Zoology,  vol.9, 
1BS4,  p.  305.  pi.  33,  figs.  26-28.— Chapma-n,  Proc.  Zool.  Soc.  London,  1895,  p. 
-Egoer,  Abh.  koa.  bay.  Akad,  Wise.  MQnchen,  vol.  18, 1893,  p.  262,  pl.S. 
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dwny  Island.    A  single  specimen  from  Altrt  station  1178  in  t 

loms  of?  San  Augtistino  Island,  belongs  to  this  species. 
Frum  iJie  series  of  specimens  I  have  U-^-n  itliio  to  obtain  for  8 
•ems  a  questionable  point  as  to  whellier  //.  compressum  of  < 
lily  the  samtf  as  //.  rmacialum  H.  B.  Brady,     As  far  as  I 
terved  there  is  no  tendency  for  any  of  the  Pacilic  specimens  I 
loi!  in  later  growth,  and  the  aperture  always  remains  a  slit  at  t' 
}  of  the  apertural  face.     In  the  West  Indian  material  which  n 
I  referred  to  //.  compressum  Go6s  there  is  a  decided  tendency  to 
poil  and  a  coincident  change  in  the  position  of  the  aperture  occurs. 
B  specimen  figured  by  Millet  secma  to  be  a  cloae-coiled  form  and 
iicluded  here. 


HAP1.0PHRAGM0IDE3  SCITULUM  (H.  B.  E 


•dyl. 


ji  teitulum  H.  It.  Brady,  Quart.  Joum.  Micr.  Sci.,  vol.  21,  '. 
p,60;  Proc.Koy.Soc.  Edinburgh,  vol.11,  1882,  p.  711;  Rep.  Voy.  Challenger. 
Zooltigri  vol.  B,  1884,  p.  308,  pi.  34,  figs.  11-13.— Chapman,  Proc.  Zool.  Soe. 
Undon.  1805,  p.  16.— Flint,  Rep.  U.  S.  Nat.  Mue.,  1897  (1899),  p.  276,  pi. 
20,  Gg.  2. 

peacriptum.— Test  nautiloid,  planospiral,  consisting  of  about  three 
,  not  completely  involute  so  tliat  at  Uie  umbilical  region  the 


■■.irlier  cfliis  ore  exposed;  wall  composed  of  firmly  cemented  sand 
rLiii^;  from  seven  to  eleven  chambers  make  up  the  last-formed  coil, 
jji-  chambers  being  wide  and  broadly  rounded  at  their  peripheral 
mige  give  the  whole  test  a  much  broader  form  than  seen  in  II.  can- 
:  chambers  nearly  flush  with  one  another,  giving  a  fairly  even— 
riphery  to  the  test,  aperture  a  somewhat  curved  slit  at  the  b 
k  aperturul  face;  color  of  the  test  various  shades  of  brown, 
I  Diameter  0.7f>-l  mm. 

t-  XHstrihition. — Tliis  species  seems  to  be  rare  in  the  North  Pacific.  In 
B  CAafleny«r report  it  is  recorded  but  onc«,  from  station  244  in  2,900 
^thorns.  Bagg  records  it  from  four  Alhalross  stations  in  tlie  vicinity 
t  the  Hawaiian  Islan<!s,  307-1,544  fathoms,  I  have  seen  material 
bat  four  othor  AUratrosn  stations,  D3431,  at  the  entrance  to 
Hie  GuJf  of  California,  995  fathoms;  H2774,  off  the  California  coast 


TIN    71,    UNITED   STATr^   NATIONAL   MU 

'  in  469  fathoms;  B5018,  in  100  fathoms  in  the  Okhotsk  SoaiuTI 
D499S  in  (i6  fnthoms  in  the  Gulf  of  Turt&ry  ufT  ihu  soutliwestera  | 
coast  of  Sakalin  Island,  bottom  twuperature  35.9"  F. 

Tliii)  spet-ies  seozus  to  bo  distiuijt  from  Tl.  canarimte  diiiJ  iiiav  l»  1 
difittuguished  by  its  broader  form,  more  deeply  excavated  umbi 
and  the  wider,  flatloned  cliambcrs. 

HAPLOPKRAQMOIDBS  ROTULATUU  (H.  B.  Bradyt. 

ISaplopkfugnnum  rotulalum  11.  B.  ItitAor,  Qunrl.  Joum.  K[irr.  Set,,  voLa 
p.  50;  Rep.  Voy.  ChaUmgfT.  Zoology,  vol,  «,  ISftl,  p.  306,  pi.  34,  ii| 
CaAritAM,  Proc.  Zool.  Soc.  Loadoo,  1895,  p.  K.— EooEB.  AMi.  I 
Aknd.  Wisa.  MUncbni,  vol.  IS,  I8!)3,  p.  361.  pi.  5,  fi^.  iA.  44. 

Description.— Tvsl  nautiloid,  planospiral,  composed  of  alwut  ti 
coils,  wall  fairly  thick,  of  ratlier  coarse  sand  particles,  slightly  roii^li  I 
on  the  exterior,  chambers  very  broad  ajid  low,  the  peripheral  maiijin 
much  flattened,  somewhat  involute  but  the  preceding  coils  expnsei 
at  the  umbilical  region,  deeply  concave  on  each  side  at  the  umbilici; 
chambers  about  nine  in  the  last-formed   coil,  but  rather  indis 


•  ff 
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when  viewed  from  the  exterior;  aperture  a  narrow  slit  at  the 
the  apertural  face;  color  brown. 

Diameter  U.5fi-0.75  mm. 

Dvitj^ution. — Brady  gives  but  a  single  North  Pacific  station, 
lenger  station  244  in  2,900  fathoms,  but  the  volume  on  the"Sam' 
mary  of  Residts"  adds  two  ChaUetiger  stations,  237  in  1.S75  fatbnms 
and  24G  in  2,050  fatlioms.  The  only  specimen  I  Iiave  seen  referaUfl 
to  this  species  is  a  single  one  from  the  coast  of  Culiforniu,  AlOatrvtt 
station  H2681  in  480  fathoms,  and  this  may  perhaps  be  an  extr 
broad  form  of  U.  scilulum. 

MAPL^PHRAOMOIDSa  OLOHBRATUU  iK.  B.  Bndyi. 

Litunla  glomerata  II.  IS.  IIrao;,  Ann.  Mag.  Nut.  llisl.,  sec.  5,  vol.  1, ' 

433,  pl.20,  flgs.  la-c. 
IJaplophraffmium  glonuratum  Wrioht,  Proc.  Belfart  Field  Wub.  I880-&I^ 
-  p.  ISO,  pi.  S,  %.  1,  la.— H. n.  Dradv.  DBokBTliT.  luu*.  Akkd.  WIm. IK ' 

43, 1»S1,  p.  100:  Rep.  Voy.  ChalUngtr,  Zoology,  vnl.&,  1SS4,  p.SOO.pl.l 
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15-18.— Balk  WILL  and  AIillbtt,  Jouth.  Micr.  and  Nat.  8ci.,  vol.  3, 1S84,  p. 
25,  pi.  1,  fig.  6.— Balkwill  and  Wmionr,  Trans.  Roy.  Irish  Acad.,  vol.  28, 
1885,  p.  329.— J.  Wrioht,  Ptoc.  Roy.  Irish  Acad.,  vol.  1. 1891,  p.  468.— GoEb, 
Kongl.  Svensk.  Vet.  Akad.  Haadl.,  vol.  25,  no.  9,  1894,  p.  23,  pi.  5,  figH. 
134-136  [not  figB.  137-139].— Chapman,  Proc.  Zool.  Soc.  London,  1895,  p.  15. 

Description, — Test  planospiraJ,  composed  of  about  two  coils,  cham- 
ers  very  low  and  broad  making  a  subglobose  test,  usually  three  or 
>ur  chambers  making  up  the  last-formed  coil,  slightly  concave  at 
le  umbilici,  wall  coarsely  arenaceous,  rather  rough,' thin;  aperture 


FlC9.  lSft-161.— aULorBaiOHomBS  OLOMBUIVM.     X  100  (WTEB  Bkidt). 


i  the  base  of  the  apertural  face  consisting  of  a  short  slit  whicli  is 
'ten  obscured  by  sand  grains ;  color  variable,  depending  largely  upon 
le  material  composing  the  test. 
Kameter  0.25-0.75  mm. 

Distributhn. — Brady  gives  but  one  North  Pacific  Challenger  station 
■T  this  species,  off  the  Philippines  in  2,550  fathoms.  The  volume 
1  the  "Simimary  of  Kesults"  also  gives  a  record  off  Japan,  Chal- 
nger  station  237  in  1,875  fathoms. 

A  number  of  specimens  from  Nero  station  1295,  in  1,415  fathoms 
ttween  Yokohama  and  Guam,  are  possibly  this  species.  Othen\'ise 
have  seen  no  North  Pacific  material  referable  to  it. 

HAPLOPHRAOHOIDBS   SUBQLOB08UU  (O.  O.  S*r>.) 

Lituoia  tubgloboM  M.  Sars,  Forh.  Vid.  Selak.  Chriatiania,  1868  (lgG9).  p.  250. 

(nonun  nurfum).— G.   O.   Sarb,  Forh.  Vid.  Sdlsk.  Christiania,  1871  (1872), 

p.  253. 
Ha^phragmium  aubglobomm  H.  B.  Bradt,  Denkschr.  kaie.  Akad.  Wiiw,  Wien, 

vol.  43,  1881,  p.  100;  Ann.  Mag.  Nat.  Hist.,  aer.  5,  vol.  S,  I8SI,  p.  40G. 
naplophroffmium  latidoriatum  H.  B.  Bradt,  Rep.  Voy.  Challenger,  Ziiology,  vol. 

9,  1884,  p.  307,  pi.  34,  figs.  7,  8, 10, 14  [7]  (not  fig.  9),  and  Hub.-equRiit  authors 

(not  Nonionina  lalidmtala  Bornemann,  1855). 

Deacri'ptiQn. — ^Test  usually  planospiral  consisting  of  two  or  more 
>il9,  involute,  depressed  at  the  umbilici,  chambers  veiy  broad  and 
w,  wall  arenaceous  somewhat  roughened  but  variable,  chambers 
itially  seven  or  eight  in  the  last-formed  coil,  making  the  test  as  a 
hole  subglobose,  aperture  a  more  or  less  elongated  slit  at  the  base 
:  the  apertural  face,  simple;  color  gray  or  brown. 

Diameter  1-2.5  mm. 

IHsiriinUion. — As  Baplophragmium  latidorsiUitm  this  species  has 
sen  widely  recorded.    There  are  given  eleven  Challenger  stations  in 


106  BULLETIN   71,   UNITED  BTATES   NATIONAL   ICUSBUU. 

the  North  Pacific  for  this  species,  ranging  from  1,850-3,950  fathoms. 
Goes  records  it  at  several  Alhaiross  stations  off  the  west  coast  of 
Mexico  and  Central  America  in  772-1,879  fathoms.  Bagg  girea 
four  stations  near  the  Hawaiian  Islands,  367-1,342  fathoms.  From 
the  Albatross  and  Nero  material  I  have  examined  this  species  is  noted 
from  many  stations;  Alhaiross  D3603,  from  Holothurian  stomachs, 
specimens  taken  in  1,771  fathoms  in  Boring  Sea;  from  H30I2  in 
2,067  fathoms,  between  California  and  Hawaii;  D4832,  D4957, 
D4058  in  76,  437,  and  405  fathoms,  respectively.  It  occurred  it 
a  number  of  Nero  stations  in  the  dredgings  from  the  Haw&iiin 
Islands  west  across  the  Pacific,  the  depths  varying  from  1 ,040  to  2,236 
fathoms. 

The  work  of  Brady  in  referring  to  Nonionina  latidorsata  Bomo- 
mann  the  recent  species  so  common  in  the  Arctic  haa  been  follomd 
by  most  Inter  writers.  After  a  careful  study  of  Bomemaim's  origintl 
%iire  and  description  I  am  unable  to  find  clear  enough  reasons  for 
giving  Bomemann's  name  to  our  species.  The  figure  and  descriptim 
call  for  a  test  which  has  high  compressed  chambers  with  the  apertural 
^^  face  quadrangular,  while  in  recent 

•     ^^^  IB^^k        specimens  the  apertural  face  of  the 

A^H  MBO^^       '^^  chamber  is  typically  very  much 

HV  S^^^P       wider  than  high.     The  form  of  the 

jg2  163        ^^^^^164    *^^*  ^  usually  more  globose  than  in 

F.OS.  ic:i-i«.-UArLorHH*o«om«  8UB0LO-    Bomemann's  figure  and  the  test  p»- 
niBUM.   X-  10.   FBoH  paoTooRiHi.   163.    scHts  a  very  different   appearance. 
^'''  As  it  is  definitely  known  what  the 
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HAPLOPHRAQHOIDES   BPHARILOCULUU,  nnv  ipKlei. 

DeaeripHon. — Teat  free,  nautiloid,  planospiral,  consisting  of  five 
chambers  in  the  last-formed  coil,  partially  involute,  chambers  very 
^bose,  inflated,  sutures  depressed,  peripheral  margin  of  test  deeply 
indented,  aperture  at  the  base  of  the  apertural  face; 
wall  of  fine  arenaceous  material  smoothly  cemented; 
color  yellowish-brown. 

Diameter  about  1  mm. 

7Vp«-«P''cim«7i.— Cat.  No.  8218 U.S.N. M.,  from ^/fcff- 
fr>OM  station  D4970  in  500fathoms  off  Japan.  Another 
■pectmeu  was  found  in  material  from  Albatross  station 
D4957  in  437  fathoms,  also  off  Japan.     •  lomT    x  ao. 

This  species  differs  from  other  planospiral  arenaceous       '"om   rsonx 
fonna  in  the  spherical  character  and  position  of  tlio 
chambers,  wliich  are  well  separated  so  that  their  globose  character 
ia  ^ven  its  full  value  in  shaping  the  test. 

HAPLOPHRAQHOIDES    RINOENS   (H.  B.  Brady). 

Tnidunnminanngen*  H.  B.  Bbady,  Quart.  Joum.  Micr.  Sci.,  vol.  19,  1879,  p.  57, 
pi.  5,  figB.  12a,  b;  Rep.  Voy.  Challenger,  Zoology,  vol.  B,  1884,  p.  343,  pi.  40, 
figs.  17,  18.— GoBs,  Bull.  Mua.  Comp.  Zo61.,  vol.  20,  1896,  p.  33.— Funt, 
Bep.  U.  8.  N»t.  Mue.,  1897  (1899),  p.  281,  pi.  27,  %.  1.— Millett,  Journ. 
Roy.  Micr.  8oc.,  1899,  p.  365,  pi.  5,  fig.  14  [7].— Uago,  Proc.  U.  S.  Hat. 
Mus.,  vol.  34,  1908,  p.  129. 

Ammodiiloiloma  Hngeni  Eiher  and  Fickbrt,  Zcitschr.  wlin.  7m.A.,  vol.  65, 
1899. p.  692. 

DeseripHon. — ^Test  spirally  coiled,  planospiral,  of  few  coils,  cham- 
bers usually  completely  involute  covering  the  previously  formed 
coils,  chambers  high,  narrow,  biconvex,  usu- 
ally with  3-5in  the  la-stformedcoil;  the  last- 
formed  chamber  being  mucli  higher  than 
preceding  ones,  peripheral  eiigo  somewhat 
sharp,  surface  smooth  and  polished,  aperture 
slightly  arcuate,  somewhat  iibovo "  the  base 
of  the  apertural  face  u.'iiially  in  a  sort  of 
depression  of  the  wall;  color  various  shades 
of  brown. 
Longer  diameter  1.5  mm. 
Diatribuiifm. — Althougli  Brady  states  in  his 
volume  of  the  Challenger  "Report"  that  the 
species  seems  to  be  limited  to  the  Atlantic, 
in  the  volume  on  the  "Summary  of  Results" 
this  species  is  recorded  from  station  237,  1,875  fathoms,  off  Japan. 
Gofc  records  this  species  as  very  scarce  from  a  single  Albatross  sta- 
tion off  Panama,  1)3375  in  1,201  fathoms.  Flint  records  it  from 
toother  AVxUroaa  station,    D2923,  in  S22  fathoms  off  C'aUfomia. 
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Bagg  records  it  from  a  single  Albatross  station  near  the  Hawaiiu 
Islands,  H4590,  in  97S  fathoms,  rare.  I  have  found  specimens  fmm 
two  North.  Pacific  stations,  Albatro^  D4979,  off  Japan,  in  943  fath- 
oms, and  from  Ahrl  station  1156  in  2,046  fathoms  south  of  Japan, 
near  the  Bonin  Islands. 

This  seems  to  be  a  rare  species  asd  to  occur  in  small  numbers  when 
found.  In  its  earlier  development  the  chambers  are  somewhat  less 
flattened  and  of  nearly  equal  height  in  the  coil,  but  in  the  later  devpi- 
opment  the  chambers  become  high  and  the  last-formed  chamber 
in  the  adult  is  often  much  longer  than  any  of  the  pre<?eding  ones. 

The  specimen  figured  by  Millett  is  not  typical,  the  last-formeil 
chamber  being  of  very  different  form  from  that  usually  seen  in  the 
specimens  I  have  examined. 

CRIBROSTOMOIDES,  ne-w  genus. 

Baplopkragmium  H.  B.  Biudt  (part),  Rep.  Voy.  Challengrr,  Zoology,  vol.  >, 
1884,  p.  307. 

Description. — Test  free,  planospiral,  of  several  coils,  chambered, 
the  last-formed  coil  with  several  chambers  progressively  increasing  b 
size,  arenaceous  wall,  with  much  cement  usually  of  a  light-bro*ii 
color,  aperture  in  young  specimens  a  simple  elongate  slit  at  the 
base  of  the  apertural  face,  later  subdivided  by  tooth-hke  processes, 
and  in  the  adult  represented  by  a  hnear  series  of  distinct  rounded 
openings. 

Type  of  grnus.^OribrosUtmoides  hra^yi,  new  species. 

This  genus,  while  in  general  character  is  similar  to  Haplophn^ 
moidfs,  differs  ver\-  distinctly  in  the  aporturat  characters  and  in  their 
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■he  United  Slates,  the  species  has  occurred  in  quantity  at  Alba- 
]  station   D334G  off  Wasiiington,   786  futhotas,  and   at  stationij 
pi  iu  the  Gulf  of  California,  095  fathoms.     As  is  the  case  witl 
■  of  our  west  coast  species  of  foraiiiinirora,  tliis  specitrs  is  ugain 
t  in   nialerial   from  the  coast  of  Japan.     It   occurred   at  ^i/&<:t>| 
on   D4975   in   712   fathoms,  and  DSIt'S,  in   514  fathom 
,  possibly  the  young  of  tliis  species,  were  ohtained  at  tw 
I  stations  11S4  and  1287.  in  1,.M2  and  1,606  fathoms. 


A  large  series  of  specunena  liko  that  from  Albatrosn  station  D.  3346 
«s  that  (his  u  a  ^erj  different  species  from  any  of  the  described 
ins  to  which  It  has  usuallv  bLcn  united.  The  chnructera  in  the 
itenal  studied  are  httle  modihed  by  varialioD. 

Genus  CYCLAMMINA  H.  B.  Brady,  1878. 

ji.  530.— Cj 


^^^-«oile 


lis  W.  CCARfKHTKBtpart},  TheMi(]marop<-,  5th0d., 
Aon.  iiaii.  Nat.  Hisl.,  eet.  4,  vol.  19,  1877,  p.  S03. 

n.  B.  Bkaov  (MS.)  in  Nosman,  Proc.  Roy.  Soc.  London,  ^ 
187«,  p.  214;  Bpp,   Voy-   Challmgtr,  Zoology,  vol.  0,  1884,  p.  350.    Typc,^ 
Cfrlammina  eanaltala  H.  B.  Bhady. 

rrijition. — Test   free,   composed   of   numerous  chambers 

roiled    nauttloid    series,    final    revolution    usually    completely 

nlimcJng  the  preceding  ones  except  at  the  umbilicus;  walls  thick, 
ii)>o8ed  of  fine  arenaceous  material  with  a  reddisli-brown  cement, 
.trior  smooth,  chambers  with  secondary  labyrinthic  structures 
:  riorly,  especially  on  the  peripheral  portion  of  each  chamber,  early 
iinbors  often  becoming  completely  filled  by  this  secondary  growth; 
iipi-ruwe  a  curved  fissure  at  the  proximal  portion  of  the  aperturitl 
L  supplemented  by  numerous  pores  on  the  apertural  wail  itself. 


ural   i 


CfCLAHMIMA  CUfCSLLAT*  H.  B.  StWr. 

Mil'  ^.  B.  CAVnrmt.  TW  Miqwjopg.  BOi  ed.,  I 
Cf».  Xtlm,  i,  t  (»  text). 
cy*aMMM«nnau*n.  B.Bu»T018->tBKouujr.  Pm:.  Kay.  80c.  U 
vnLZS.  lS7fi.|i.Z14:QQan.  Jan.  Mkr.  Sci.  ml.  19, 1£;9,  p.  B2;  B 

Cltan»#o-.2.:^l>-,  .V  :  v.Uv.,t,  ,^1,-.!  3:.  Hi-  «-in.-AoA8an,B 

COMp    Z-  -I  ItlU.— J,  WMtiW.P 

Bof.  !r.  .  Pt«:.Z<«1.Sor.l 

UK,  r  1^.   I5M,  p.  32— yUfT,  J 

Brp.r .:?  .M-.    .iu.  .  I--.    1--..     p  _-..p.  i..ne.3;  pl.28,  %-L-B*q^-j 
Pnr.  t;-  S.  Mu.  Maa-,  voL  M,  UdH.  p.  U>. 
£ilH0lB  tanorvnju  Cuns,  Aan.  Uw .  Sat.  BlM^  MT.  4,  ml.  U.  Un,  p,  Hfc J 
pi-  13.  figB.  M-2B. 

/>e*Ti/>(i<»».^Te8t  oaatBoid,  bicoavex  or  sUfrhtlv  more  convex  «l  I 
t>n«  &i>1c  umbil)ral<H),  ctuunbrrs  nunwrua-s,  ttrf^ro^ng  about  thtrtwQ  4 
chambers  io  Uu*  Isat-formod  onti,  usuaUt  about  three  full  coila  in  UnJ 
adult  test ;  eutores  seen  from  the  eidr  sooMwhat  cun'ed  anteriod;  fal 


the  middle;  exterior  smooth  and  imperforate  whea  perfect, 
of  the  chambers  labyriuthic,  the  structure  thus  formed  almost  0 
filling  the  eartior  developed  chambers,  peripheral  edge  of  test  r 
with  Hi. lie  truce  of  depressions  at  the  sutures  of  the  cbamben 
turo  an  elongated  slit  near  the  base  af  the  apertural  fac«,  suppj 
by  a  series  of  pores  occupying  the  central  part  of  the  ap4 
often  becoming  very  numot'ous  in  very  large  specimens;  color  n 
brown. 

Diameter  up  to  6.5  mm, 

Distrihutwn. — Tlie  OhaUfn^er  obtained  this  species  at  stftl 
and  244  in  the  North  Pacific  east  from  Japan,  in  1,875  1 
fathoms.    Goes  records  it  from  tliree  Albatross  stations  off  t 
of  Mexico,  660-995  fathoms.     Bagg  records  it  from  two  stati 
the  vicinity  of  tlio  Hawaiian  Islands,  4d5  and  SG5  fathoms.  ' 
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I  it  from  Alhatrona  station  D2800  in  876  fatlioma  off 
{  British  Ciilumbia,  I  have  found  the  species  in  material  fi 
ws«  station  D3346  in  786  fathoms  off 
111,  Hi  135  in  2,  848  fathoms  just  south  of 
i^ktt,  Akutiun  Islands,  and  twice  in  the 
>,m>-  of  Japan,  D4900  and  D4975,  in  13) 
i  712  fathoms. 

is  a  rule,  t\ua  species  seems  to  be  found  in 
I  !ind   rather  deep  water,  following  rather 
■  ill'  faunal  lines  already  spoken  of  in  the 
liirlion. 

i  iiiicrospheric  form  of  the  species  grows 
liirge  size  with  more  compUcated  laby- 
■i-  structures  and  apertures.  TIio  raegalo- 
i<  form  is  smaller  and  less  complicated 
structure,  Tlie  two  forms  are  shown 
int's  plates,  plate  27,  fig.  3,  showing  the 
spheric  form,  plate  2S,  fig.  1,  the  megnlo- 

Tbe  megalospheric  proloculum  is  considci 
hthe  microspheric  form. 


■alily  Jurgcr  than 


CYCLAHMtNA  PU8II,LA  K.  8.  Brady, 
no  jmsiUa  U.  !(.  Brady,  QimTi.  Joiirn.  Micr.  8ci„  vol.  21,  1881,  p.  53.— 
,  Kongl,  Sveusk-  Vfl  Akad.  Handl-  vol-  25,  no.  0,  1804.  p.  32,  pi.  0, 
JB.242-M*.— Chafman,  Prw.Zool.  Soc.  Undon,  181)5.  p.  18.— GoKs,  Dull, 
biu.  Comp.  ZoOl.,  vol.  29.  1896.  p.  32.— Flint,  Kep.  U.  B.  Nat.  Hub.,  1897 

B9).p.283.  pi.  28.  fig,2. 
iiption, — Test  nautiloid,  small,  compressed,  iimbUieate,  periph- 
i  rather  thin,  almost  keeled  in  some  specimens,  often  lobu- 
f  successive  chambers,  composed  of  three  coils,  the  last-formed 
Ireloping  the  others  except  at  the  umbUicus;  wall  finely  arena- 
"inclined  to  be  porous,  especially  within,  but  not  building  defi- 
nite labyrinthic  structures ;  aperture  a  curved  slit  at 
the  base  of  the  apertural  face ;  color  reddish-brown. 
Diameter  0.5-1.5  ram. 

Distribution. — Tliere  are  two  Cliallenger  reconls 
for  tliis  species,  stations  237  and  24fi,  at  1,875  and 
2,060  fathoms,  one  east  of  Japan,  the  other  in  the 
middle  uf  the  North  Pacific.  •  Goes  found  the  spe- 
cies at  two  AVtatrosa  stations  in  the  eastern  tropical 
North  Pacific  in  772*1,201  fathoms.     Flint  records 
this  species  from  Albatross  station  D3080,  off  the 
I  Oregon,  in  93  fathoms.    I  have  found  specimens  at  one  station 
s  Hawaiian  Islands,  Nem  station  2032  in  1,014  fathoms;  also 
,V*To  stations  1134,  1305, 1308,  near  the  Booin  Islands  in  the 
:;iv««t*ni  Pacific,  2,879,  1,289,  and  1,040  fathoms;   and  at  two 
;  jtUtiona  of    the   1902   cruise,    D4957   D4958,  at  405  and 
lonis.  off  the  south  coast  of  Japan. 


"■->. 
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As  in  the  case  of  the  preceding  species  this  is  limited  to  the  deeper 
id  colder  waters,  as  far  as  the  records  show. 

CYCLAUUINA  ORBICULARIS  H.  B.  Brady. 
Cstiammina  orbicalant  H.  B.  Bradt,  Qtutrt.  Journ.  Micr.  Sci.,  vol.  21,  1881,  p. 
53;  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  353,  pi.  37,  figs.  17-19. 
Description. — Test  nautiloid,  subgloboae,  hardly  umbilicate,  peri- 
leral  edge  rounded,  composed  usually  of  less  than  two  complete 
>ila,  the  outer  one  completely  hiding  those  previously  developed,  wall 
lely  arenaceous,  somewhat  labyrinthic  within ;  aperture  a  curved  slit 
the  base  of  the  apertural  face;  color  reddish-brown. 
Diameter  1.5-2  mm. 

Distribution. — There  are  four  specimens  in  the  Goes  material  from 
^batroaa  station  D3419,  772  fathoms  off  the  west  coast  of  Mexico, 
at  seem  to  belong  to  this  species.  A  specimen  from  Nero  station 
1204,  in  846  fathoms  off  Japan,  may  be  the  young  of  this  species. 

CYCLAUHINA  BRADYI,  D«w  ipKlci. 

TVoeftommtna  truUiutita  H.  B.  Bradt  (part),  Rep.  Voy.  ChatlaigeT,  Zoology, 

vol.  9,  1884,  p.  342,  pi.  40,  fig.  13  (not  14,  IS). 

Description. — Test  free,  spiral,  nearly  completely  involute,  com- 

essed,  shghtly  excavated  at  the  umbilicus,  last  volution  with  six 

to  nine  chambers,  smooth  on  the 

^^L         exterior,  aperture   crescentiform 

r^  ^^^^       at  the  base  of  the  apertural  face, 

^S^     j^M^L        ^^^^k      ^^^  included  in  the  wall  but  be- 

^^H^^jJ^^H       ^I^H     tween      and  the  preceding  volu- 

^^^^BH^^^H        ^^^V  apertural  face  occasionally 

^^^^B^^^^V        fl^V       with  perforations  in  adult  speci- 

^^^^^^^^^w         H^B       mens;  color  yellowish  or  reddish 

^^^^^^      °        ^^     6        Diameter  1.2-1.5  mm. 
1.  i-t-crcLiUMiKi  BRi.Dn.  X  30  (iiTEE        Distribution. — Single  specimens 
BRiPT).  ,.«m<™,;6,^<.Tt«^vi.w.       Q^curred  at  two  Nero  stations, 
34  in  volcanic  mud,  2,879  fathoms,  and  station  1305  in  globigerina 
ze,  in  1,289  fathoms. 

The  specimen  figured  by  Brady  as  TrocJiammina  truUiasaia,  re- 
pred  to  above,  seems  to  belong  here.  It  is  evidently  a  Cydammina 
its  characters  and  very  different  from  the  other  specimens  figured 
r.  trvUissata.  This  species  is  at  once  distinguished  from  the 
>ung  of  Oydammina  cariceUaia  and  from  C.  pusUla  by  the  smaller 
unber  of  chambers  in  each  volution. 
irype-apecimm..—Ca,t.  No.  8212,  U.S.N.M. 

Genus  LITUOTUBA'  Rhumbler,  1898. 
TnAammiita  (put)  H.  B.  Bbai>t,  Quut.  Journ.  Micr.  Sci.,  vol.  19,  1879,  p.  59; 

Rep.  Voy.  ChaOen^,  Zoology,  vol.  9,  1884,  p.  342. 
IUiiolw6a  Rhitmblir,  Nachr.  kon.  Gea.  Wias.  GOttii^en,  1896,  p.  63.    Type,  L. 
htuffonnu  (H.  B.  Bxast)—  Troehtanmina  liluf/bnnw  H.  B.  Bbaot. 
1B777— BnU.  71-10 8 
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Deecription. — Test  of  two  distinct  parts,  an  early  close-coiled  por- 
tion and  a  long  tubular  uncoiled  later  portion;  wall  arenaceous,  vith 
an  excess  of  cement,  either  indistinctly  or  irregularly  divided. 

This  genus  seems  related,  on  the  one  hand,  to  Ammodisais  through 
such  a  form  as  Trochamviinmdfs  proU-us  (Karrer),  but  shows  a  definite 
Bcnescent  character  in  its  uncoiled  form.  Besides  certain  fossil 
species  this  genus  includes  the  following  recent  species: 

LITUOTUBA  LITUIFORUIS  (H.  B.  Bndy). 


Troefiammina  tUm/onnu  H.  B.  Bkadv.  Quart.  Joum.  Micr.  Sci..  vol.  19,  ISJf, 
p.59,  pl.5,  fig,  16;  Rep.Voy.  C/MUmger,  Zoology,  vol.  9.  1884,  p.  342,  pl.*0, 
figs.  4-7.— Fu.NT,  Rep.  U.  S.  Nat.  Hub.,  1S8I 
(1899), p. 281,  pt.  2G,  fig.  1.— Baoq,  Proc.l'.S, 
Nat.  Mufl.,  vol.  34,  1908,  p.  128. 
Lituotubti  litui/ormu  Bhcudleb,  Nachr.  ken.  Go. 
Wise.  GOttingen,  1896.  p.  84. 
Description. — Teat  composed  of  a  close- 
coiled  early  portion  and  a  later  uncoiled  por- 
tion, straight  and  tubular:  irregularly  or  in- 
distinctly divided  into  chambers;  wall  aren- 
aceous with  an  excess  of  cement,  aperture 
at  the  end  of  the  tubular  portion;  color  yel- 
lowish-brown. 

Length  up  to  3.7  mm. 
Distribution. — Bagg  records  a  single  speci- 
nien  of  this  species   from  Albatross  station 
D4000    in    104-213  fathoms   near   the  H»- 
-LrTunTun*uiL-TFoinu!.    waiian  Islands.     Single  specimens   have  oc- 
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tpertures  and  the  other  characters  of  the  genus,  but  they  are  to  be 
^tiuguished  from  the  species  included  under  this  genus. 
Type. — Ammobaculitea  ayglutinans  (d'Orbigny). 

AMHOBACULITSS  AOOI.UTINANB  (d'Orbicny}. 

Spiiutina  agglutirumt  n'OHBiOKr,  Poram.  Foes.  Vienne,  1846,  p.  137,  pi.  7,  figs. 

10-12. 
Eaplophmgmium  agglutinana  H.B.  BaADT,  Rep.  Voy.rftaiimfjur,  Zoology,  vol.  9, 
1SS4,  p;  301,  pl.32, figs.  19-26. —Haeublee,  Neuee  Jobrb.,  Beil.,  vol.4, 1886, 
p.  13,  pi.  1,  figB.  22, 23;  pi.  2,  figs.  3,  4,— Balkwill  and  VVrioht,  Trans.  Roy. 
Irish  Acad.,  vol.  28,  1885,  p.  330,  pi.  13,  figs.  18-20.— Sh ebb orn  and  Chap- 
HAS,  Joura.  Roy.  Micr.  Soc.,  1889,  p.  484,   pi.  II,  fig.  8,— Haeiisler,  Abh. 
Bchweiz.  pal.  Ge».,  vol.  17,  1890,  p.  32,  pi.  3,  flgs,  32,  3fl;  pt.  4,  fips.  5, 6,  18.— 
FoRNARiM,  Foram.  Plioc.Pont.  Savena,  pl.2,  fig.  5.— CBAPMAN.Joum.  Roy. 
Micr.  Soc.,  1892,  p.  324,  pi.  5,  fig.  14.— Eooer,  Abh.  kan.  bay.  Akad.  Wiss. 
llanchen,  vol.  18,  1893,  p.  260,  pi.  4,  figs.  16, 36.— GoBa,  Kongl.  Svensk.  Vet. 
Akad.  Handl.,  vol.  25,  no.  9,  1894,   p.  23,  pi.  5,  figs.  140,  141.— Chapman, 
Ann.  Mag.  Nat.  Hist.,  vol.  16,  1895,  p.  313,  pi.  II,  fig.  2;  Proc.  Zool.  Soc. 
London,  1895,  p.  16.— Gofis,  Bull.  Mus.  Comp.  ZoCl.,  vol.  29,  1896,  p.  32.— 
MiLLBTT,  Joum.  Roy.  Micr.  Soc.,  1899,  p.  357,  pi.  6,  fig,  1.— Bago,  Proc. 
U.  S.  Nat.  Mus.,  vol.  34,  1908,  p.  126. 
Bapiop/iragmium  eakareum  Flint,  Rep,  U.  S.  Nat.  Mui.,  1897  (1899),  p.  275, 
pi.  19,  fig.  1  (not  H.  calcareum  d'Orbigny). 
Dacription. — Test   free,    elongate,    early   portion   closely   coiled, 
plmospiral,  of  one  or  more  volutions,  each  with  five  to  seven  cham- 
bers, later  portion  uncoiled,  made  up  of  a  linear 
series  of  chambers,  in  adult  specimens  making 
up  the  larger  portion  of    the  test,  wall  rather 
«oarsely  arenaceous,  variable  in  its  surface,  some- 
times fairly  smooth,  sometimes  rough;  aperture 
m  the  early  chambers  at  the  base  of  the  aper- 
lural  face,  but  in  the  uncoiled  portion  in  the  mid- 
dle of   the   terminal   face,  single,  circular;  color 
*ery  variable  from  light  to  dark  gray  or  brown. 
Diameter  of  coiled  portion  about  1  mm.,  total 

length  up  to  3  mm.  

Distribution.— 'Rrady  records  this  species  from  pn,.  i76._ami 
ire  ChaUenger  stations  in  the  North  Pacific,  giv-  t°°':'!.V^' 
kg  the  depths  as  7-3,125  fathoms.  I  am  unable 
to  find  a  record  giving  the  shallowest  station,  but  the  other  four  range 
■8  follows:  2,050,  2,300,  2,900.  ami  3,125  fathoms,  showing  tlmt  it 
occurred  as  a  rule  in  deep  water.  Bugg  records  the  species  from  one 
itation  near  the  Hawaiian  Ishinds,  Alhatroaa  D4174,  in  735-865 
fathoms.  I  have  found  specimens  of  this  species  from  six  North 
Pacific  stations.  Single  specimens  were  obtained  from  three  Alba- 
iroM  stations  near  the  Hawaiian  Islands — 112764  in  122  fathoms, 
[12990  in  549  fathoms,  and  H3009  in  603  fathoms.  It  was  obtained 
in  material  taken  from  the  stomaclis  of  Holothurians  dredged  at 
Albatross  station  D3603,  1,771  fathoms  in  Bering  Sea,  and  at  two 
JVcrostations — 1308  in  1,040  fathoms  and  1410  in  1,144  fathoms — 
lwil«een  Yokohama  and  Guam. 


The  early  cbatnbeni  of  this  species  are  not  compressed  as  in  tlu 
following  8peci(!s,  but  are  of  nearly  e(\ual  diamfiter  to  thosB  of  Ihe 
uncoiled  portion.  The  species  is  represented  by  few  specimens,  Iml 
seems  to  be  well  distributed.  There  is  some  considenible  viirintwn 
in  the  color  and  texture  of  the  material  forming  tlie  wall.  There  is 
usually  a  rather  small  amount  of  cement  visible,  so  that  the  finish  iif 
the  surface  of  the  wall  depends  upon  the  character  of  the  niut<?riitl. 
Where  the  wall  is  smooth  the  chambera  may  easily  bo  made  out,  but 
in  tho  rougher  specimens  it  is  hard  to  distinguish  their  limits. 

AMMOBACULITSS  FOL1ACEUB  (H.  B.  Bndr). 

Uaplophragmium/oliacrtnn  11.  B.  Bbadt,  Quart.  Joum.  Micr,  Sci.,  vol.  21,  ISSL 

p.  50;  Rep.  Voy.CAoIIflijiw.Zoology,  vol.9,  ISM, p.StM,  pi.  33.  lig».20-B.- 

FuNT,  Kep.  U.  S.  Nat.  Muf,.  1837  (1899),  p.  3:6.  pi.  19.  fig.  6. 

Description. — "Test  crosier-shaped,  complonate,  very  thin,  flat  oa 

both  sides;  consisting  of  numerous  segments,  the  earlier  ones  fonniiig 
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two  or  three  convolutions  of  a  flat  spire,  the  later  ones  arranged  in  b 
broad,  straight,  linear  series,     Segmentation    distinct;   peripheru  I 
edgeshghtlyconstricted.at  the  sutures;  septal  lines  arched.     ApertuW  i 
simple,  terminal." 

Length  g^j  inch  (1.25  mm.). 

Distribution. — Brady  records  tins  species  from  a  single  OhaMenjtr 
station,  No.  232,  in  345  fathoms,  on  the  Ilyaloncma  ground,  south  w 
Japan.  The  specimens  are  recorded  as  "of  poor  dimensions  a 
in  number." 


AMMOBACULITBS  TEMUIMAROO  (H.  B.  Brady). 

n  ltriui"iargo  H.  B.  Rradc.  Proc.  Riiy.  Soc.  Edinburgh,  ■ 

'  ISK,  p.  718;  Rep.  Voy.  Ctiallengrr,  Zoolcigj-,  vol.  S.  1SS4.  p.  303,  pi.  33,  fl 

13-18.— KiJjfT,  Bop.  U.  S.  Nat.  Mua..  1897  (1809),  p.  275,  pi.  19,  fig.  3. 

ription. — "Teat  elongate,  crosier-shaped,  much  corapre 

-at  edgos  thin  and  jugged.     Spiral  segments  few  and  small;  thoi 

hbe  linear  series  about  six  in  number,  broad  and  slightly  convea 

ptittion   obscure.     Aperture  simple,   iircgular  in   form;  term 

Texture  coarse,  surface  extremely  rough." 
Length  -]V  inch  (2.fi  mm.)  or  somewhat  less. 


n, — Brady  records  this  species  from  a  single 
,  Xo.  238,  in  3,050  fathoms,  oast  of  Japan.     I  have  seen  I 

I  iwfernbte  to  this  species  in  (he  niateriid  I  bnre  exam 
a  North  Pacific. 


AHMOBACULITES  AMERtCANUS. 


Btphph^miam/anlincnitU.  B.  BRA[)T(nol  Il./ontinmteTBBQUBtt).  R«p.  Vcf 
OhaUmffcr.  Zoology,  \-ol.  Q,  \fiiH.  p.  305,  pi.  34,  figs.  l-4.~tioEs,  liull.  Hoj 
Oonip.  ZoOI  .  vol.  29,  189G,  p.3I. 

mption. — Test  planospirul,  compressed,  slightly  or  not  at  i 
ulnlfi,  the  two  sides  alike,  composed  of  three  or  four  volutions  yni 
M  aino  chnridH>i-s  in  the  outer  volution,  the  lost  formed  cliambi 
ifly  KTOwn  specimens  tending  to  form  an  uncoiled  straight  growtl 
D  nuule  tip  of  aund  gmins  firmly  ccmcnicd;  aperture  elongate,  c 
■lonDmg  a  long  slit  across  the  aporlural  face  of  the  chamber;  cola) 


/>w(ri/»/(M)n.— Spociniens  wer*  found  by  GoSs  m  ninU-riul  fruia  I 
A^atroaa  stntiou  D34I9  in  772  fathoms,  off  the  west  const  of  Mcrico,  1 

This  is  a  very  different  species  from  that  described  by  Tcrquftnifmm  I 
tbe  Oolite  of  Franci'.  The  originnl  description  of  ihnt  species  rnFun  I 
to  a  tpst  convex  on  ono  side  and  cnnciivo  on  tlie  other.  The  nwnt  I 
ajwcie-s  is  Ihp  saino  oii  each  side  and  truly  planospiral.     TIio  aperture  I 


varies  in  the  recent  specimens,  but  is  usuidly  rather  elongal 
the  test  six  times  as  large  as  the  fossil  species  described  by  T 

Genus  PLACOPSILINA  d'Orblgny,  18B0. 

PlneoptUino  ii'Obdioxy,  Prodr.  Pal.,  vol.  2.  1850,  p.  OG.— II.  B.  Bu 
Re|).  Voy.  ChalltngfT,  Zoolog}',  vol.  0,  188*,  p.  ZV>. 

Description. — Test  attached,  chambered,  tlie  early  portio 
coiled,  later  portions  uncoiling  and  spreading  out  in  an  iiT 
in  general  a  linear  series  of  chiunbors,  bnilding  no  floor;  * 
of  the  test  may  be  entirely  free,  made  up  of  an  irregular  I 
chiimhersf  wiill  arenaceous,  aperture  muuded,  ut  the  end  of  li 
formed  chamber. 


FORAMIKIFEBA   OP   NOBTH  J 

PLACOPail-INA  CBNOHANA  d  OtUcor- 

aptUma  ftnomima  n'OsBiosr,  Prodr.  Pal.,  vol.  2.  1850,  p.  1^5,  no.  758.— 
ReLrsB,  Denkflclir.  k»is.  Akad.  Wisn.  Wien,  vol.  7,  185i,  p.  71,  pi,  28,  Ijga.  i, 
. — DCTBL-nu,  in  Uronns  Klaasen  und  Ordnungeu  dea  Thierceichs,  vol.  1, 1880, 
I.  191.  pi.  5,  6g.  10.— HABU8LER.  Quart.  Jouro.  Geo).  Sac.  vol.  39,  1883. 
p.  27,  pi.  3,  flg.  1 ;  Neues  Jahrb.,  vol.  1, 1883,  p.  59,  pi.  3,  liga.  12-14.— H.  B. 
BtAnT,  Rep.  Voy.  CkolUng^,  Zoology,  vol.  9,  1884,  p,  315,  pi.  36,  figs.  1-3.— 
WwoBT.  Proc.  Belfast  Nat.  Field  Club..  1884-80.  App.  9,  1886,  p.  320,  pL 
:SG,  figs.  So,  &.— Uacublek,  Neuw  Jobrb.,  Beil..  Vol.  4,  1885,  p.  8,  pi.  1, 
figs.  24.  25.— nowcnm,  Journ.  Boy.  Micr.  Soo.,  1888,  p.  536,  pi,  8,  fig.  4.— 
ir,  Parkbh,  and  Jokkh,  Trans.  Zool.  Soc,  vol.  12,  1S88,  p.  218, 
pi.  42,  Sg.  13.^1.  WKinnr,  Proc.  Roy.  Irieh  Arail..  vol.  1,  1891.  p.  4B8.— 
CajLPMAin,  Proc.  Zool.  Soc.  Loodon,  1895.  p.  17.— Side  bottom,  Mem.  and 
Proc.  SlnncheBlef  Lit.  nnd  Philos.  Soc.,  vol.  49.  no,  5,  1905.  p.  4,  pi.  1,  fig.  7. 
timta  emommui  .Tones  and  Pahkkh.  Quart,  Joiirn.  Geol.  Soc.,  vol,  16,  1860, 
p.  302.— B.  B.  Bhadt,  Proc.  Somerset  Arch,  and  Nat.  Uisl.  Soc..  vol.  13. 
1867.  p.  Ift5,  pi,  1,  fig.  I, 
i  (Placopitilirui)  cenomatia  W.  B.  Carpkntbh,  Pabkeii,  and  Jones,  la(r. 
.  Study  Foram.,  I8G2,  p.  143,  pi.  11,  fig».  11-H, 

IpHon. — Test  attached,  many  chambered,  the  earlier  portion 

Boilt^d,  more  or  lesa  eom- 
involuto,  of  one  or  more 
lis,  Ut*r  portion  uncoiled, 
J  a  linear  or  irregiilftr  se- 

chambers  but  buildin*;  no 

Oie  body  to  which  it  is  at- 
serving    as    the  lower 

st  formed  portion  in  adtilt 

Bns  or  tliose  whicii  are  al- 
to small  objects  rising  free 

he  attachment  and  making  I 

legular  cylindrical  growth 

lilding  a  wall  on  all  sidos 

where  it  is  in  contact  willi 

»viou8ly  formed  chamber;  : 

■enaceuiia,  variable  in  the       "'i>Tt""'i'>J'"    sfEnntsiTiiLiiEi.  to  stone, 

of  its  surface,  usually  rough;  aperture  fairly  lai^,  rounded; 

^BTiable,  usually  gray  but  occasionally  brownish. 

[th  in  adults  up  to  5  mm.,  diameter  0.5-1  mm. 

Hbtition. — A  single  specimen  waa  found   at  Alhatroas  station 

ra  136  fathoms.  ofT  Japan. 

le  looks  up  the  various  figures  assigned  to  this  species,  a  very 

e  lot  of  things  will  be  met  with.     I  am  not  at  all  certain  that 

ant  inat*rial  should  be  assigned  to  the  cretaceous  species  which 

py  had,  for  even  in  rocent  material  many  specimens  wliich 
irould  be  placeil  with  this  species  are  seen  by  close  study 
species  with  smooth  calcareous  tests  in  the  young  and 
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belcKig  with  the  Rot&bdjp.  If  fossilized  it  would  be  difficult  to  dis- 
tingoi^  such  tests  from  truly  arenaceous  ones  by  superficial  es&mi- 
nation. 

Genus  TROCHAMMINA  Parker  and  Jones,  1860. 


It  (part)  M0.VT40C,  Test.  Brit.,  Suppl..  1808,  p.  81. 
a  (part)  ViLiuiisox,  Recent  Foram.  infera  of  Great  BriUin,  1838,  p.  SO. 
01oUfmHd(pait)  WiLUAMSON,  Recent  Fotam.  iateraof  Great  Brilam,  lS5S.p,U. 
TVoAammiaa  (part)  Parker  and  Jones,  Quart.  Joiun.  Geol.  Soc.,  vol.  IS, 

1860,  p.  304.— W.  B.  Carpk-vtes,  Fabksr.  and  Jo.ves,  Intr.  Study  Fonm , 

1862.  p.  HI.— H.  B.  Bradt.  Rep.  Voy.  Challmger,  Zoology,  vol.  9.  WA,  p. 

337.— Entea  and   Pickbrt.   Zeitschr.   wis.  Zool.,   vol.   65,   1899,   p.  S)5. 

Type,  T.  tn/a(a(MoN-TAOi7)=  AouJifui  injialut  MoKTACti. 
Liiuala  (part)  Paeker  and  Jones,  Trans.  Roy.  Soc.  London,  vol.  155. 1865,  p, 

407. 
HaplofAntffmium  (port)  Siddall  and  H,  B.  Bradt,  Cat.  Brit.  Rec.  Ftxam.,  1971, 

p.  4.— n.  B.  Bradt.  Eep.  Voy.  Challmger,  Zoologj-,  vol.  9,  1884,  p.  312. 
Ammoglobigenna  EmeR  and  Ficsbrt,  Zeilacht.  wiw.  Zool.,  vol.  65.  1899,  p.  7IH, 

Description. — Test  free  or  sometimes  adherent,  spiral,  trochoid, 
chambered;  all  chambers  visible  when  viewed  from  above,  only  the 
chambers  of  the  last  formed  volution  visible  from  below;  wall  arena- 
ceous usually  with  considerable  cement ;  aperture  an  arched  slit  on 
the  ventral  aide  of  the  chamber  at  its  contact  with  the  preceding 
volution. 

As  here  considere<i,  Trochammijia  is  restricted  to  those  specie  like 
T.  injlata  or  T.  squamata,  which  have  a  true  spiral,  trochoid  test  with 
all  the  chambers  visible  only  from  above. 


TROCHAMMINA  5QUAMATA  Jon 


[n  visible  from  below;  wall  composed  of  sand  grains  of  varying 
1  a  considerable,  amount  of  cement,  8urfacefairlysmooth;apei> 
lire  a  somewhat  archeil  slit  between  the  wall  of  the  chamber  and  the 
.1  eut  chamber  of  the  previous  volution  on  the  lower  side  of  the 
iri ,  color  reddish-brown, 
jneter  0.75-1.25  mm. 

rihution. — There  are  no  previous  publishetl  records  for  this 
B  in  the  North  Pacific.     It  has  occurred  at  tliree  Albatross  stu- 
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u;.— TRoauitumA  wdxhat*.    y  fi'JCArrER  Braut).   a.rRouABovi;;  b,  nou  uelov. 

i,D5095  in  58  fathoms  in  the  Gulf  of  Tokyo  ami  H488I  in  316 
'■'Imms  near  Blake  Reef,  Vincenues  Strait,  southern  Japan.     A 

■■:\c  largo  specimen  was  obtained. 

Thia  Bpeciea  is  much  flatter  than  the  preceding  and  has  fewer  cham- 
Hkin  each  volution. 

^M  TROCHAMMINA  INFLATA  'MontMgu). 

^kitiAu  infiatut  Hoxtaqu,  Test.  Brit,,  Suppl..  1808,  p.  81.  pi.  18,  fig.  3. 
^^Kattna  inJUda  Wiluambo.v,  Recent  Forajainifeni  of  Great  Britain,  1858.  p.  50, 
^B    pi,  4,  6gs.  93,  94.— Paseer  and  Jones,  Ann.  Mag.  Nat.  Hi»t.,  ser.  3,  vol. 
^H  4, 1869,  p.  347,  Gg.  f.—Wh-uahson,  Pop.  Sd.  Rev.,  vol.  4,  1865,  p.  174,  pi. 
■  B.  fig,  S, 

^^hdiaffiinirui  infiata  W.  B,  Carpenter,  Parker,  and  Jones,  Intr.  PorBcn.,  1862, 
^B  p.  141,  pi.  11.  li^.  5.--II.  B.  Bbadt,  Nat.  Hbt.  Traas.  Northumberland  and 
^H  Duriiam,  vol.  1, 1365,  p.  95.— Haedhlgh.  Aac.  Mag.  Nat.  HM..  ser.  5.  vol.  10, 
^V  1882.  p.  351.  pi.  15,  figB.  5-7;  Ncues  Jnhrb.,  1883,  pi,  1,  fig-  60;  pi.  4, 
^H  Sgi.  6,  7.— H.  B.  Brady,  Rep.  Voy.  ChailmgeT,  Zoology,  vol.  B,  1884, 
^H  p.  338,  pi.  i\,  figs.  4a-c, —Balk WILL  and  Wright,  Trans.  Roy.  Irtah  Acad., 
^H  Till,  2S.  I8S5,  p,  331,  pi.  13,  ego.  U,  1?.— Haedsler,  Abh.  schweiz.  pal, 
^H  Get,,  vol,  17,  1890,  p.  65,  pi.  10,  flgs,  25,  26.— Woodward  and  Thomas,  Geol. 
^H  Uid  Nat.  Hist.  Surv.  Minnesota,  vol.  3,  1S03,  p.  29,,  pi.  d,  fig.  31.— Eoobr, 
^V  Ahh.kon.  hay.  Akad.  Wifis.  Mflnchen,  vol.  18, 1893,  pi.  5,  figs.  10-12, 16-18.— 
^B  GoEs.  Eongl.  Svenek.  Vet,  Akad.  Handl,,  vol.  25.  no,  9,  1894,  p.  29,  pi.  6, 
^H  BgB.  222-224.— MatETT.  Joum.  Roy,  Micr.  Soc.,  1899,  p.  364.— Porn Astwi, 
^H  Uem,  Real.  Accad.  Sci.  1st.  Bologna,  vol.  8,  1900,  p.  367,  fig.  15,— Sioa- 
^H  Borrou,  Mem.  and  Proc.  Mancheetfr  Lit.  and  Pliilos.  Soc,,  vol.  IB,  no.  5, 
^H    1B05.  p.  S,  pi.  I,  fig.  9. 

^^keri-ption. — Test  trochoid,  spiral,  composed  of  about  three  volu- 
^B  Ute  last-formed  one  consisting  of  fire  or  six:  inflated  chambers, 
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those  of  the  inner  volutions  somewhat  less  inflated,  all  chambers 
ble  from  above,  only  those  of  the  last-formed  volution  visible  1 
below,  spire  low;  test  iimbilicate  below;  wall  composed  of  fine  i 
with  an  excess  of  cement,  smooth,  aperture  small,  a  short  arche( 
where  the  chamber  meets  the  previous  volution  on  the  ventral 
and  just  in  from  the  periphery;  color  yellowish-brown,  the  i 
chambers  of  the  spire  often  darker  than  the  rest. 

Diameter  0.7-1  mm. 

Distrihution. — There  seem  to  be  no  published  records  for  the  « 
Fence  of  this  species  in  the  North  Pacific.     In  the  material  th 


have  examined  it  has  been  seen  but  once,  from  Nero  station  121 
808  fathoms,  off  the  coast  of  Japan. 
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horns  near  the  Galapagos  Islands;  Hi 521,  in  462  fathoms,  off  the 
st  coast  of  the  United  States;  D4998,  in  66  fathoms,  in  the  Gulf  of 
rtary  off  Sakalin  Island;  and  D4979,  in  943  fathoms, 
Japan.     Specimens  were  found  from  four  Nero  sta- 
ns,  1139,  1147,  1184,  and  1306,  in  1,208-2,101  fathoms, 
tween  Yokohama  and  Guam. 

There  is  a  considerable  variation  in  the  texture  of  the 
lecimens  included  here,  but  all  have  the  same  general 
laractors  ^''''  i^^-^R^ 

"*"^^*^^-  .  .  .  CHAMMINA 

Goes  figured  and  described  a  variety  which  he  named  turbinata. 
laplovhraomium  iurhinaium,  var.  helicoideum  Goes.  ^  ^' 
fpon  looking  up  the  original  series  labeled  by  Goes  with 
^  name  I  find  among  the  Pacific  material  a  very  much  mixed  series 
f  tests.  In  all,  there  are  ten  Pacific  specimens,  none  of  which  at  all 
Bsembles  the  figures  given  by  Goes. 

TROCHAMMINA  NANA  (H.  B.  Brady). 

Ilaplophraffmium  nanum  H.  B.  Brady,  Quart.  Journ.  Micr.  Sci.,  vol.21, 1881,  p. 
50;  Denkschr.  kais.  Akad.  Wiss.  W'ien,  vol.  43,  1881,  p.  99,  pi.  2,  figs.  1,  a-€; 
Ann.  Mag.  Nat.  Hi8t.,Ber.5,  vol.8,1881,p.  406,pl.  21,fig.l;Rep.  Voy.  Chal- 
lenger.  Zoology,  vol.  9, 1884,  p.  311,  pi.  35,  figs.  6-8.— H.  B.  Brady,  Parker, 
and  Jones,  Trans.  Zool.  Soc.  London,  vol.  14, 1888,  p.  218,  pi.  41.  fig.  20. — 
Chapman,  Journ.  Roy.  Micr.  Soc.,  1892,  p.  324,  pi.  5,  fig.  15.— Egoer,  Abh. 
k6n.  bay.  Akad.  Wia3.  Mflnchen,  vol.  18,  1893,  p.  262,  pi.  5,  figs.  13-15.— 
Goes,  Kongl.  Svensk.  Vet.  Akad.  Handl.,  vol.  25,  No.  9,  1894,  p.  22,  pi.  5, 
figs.  124-127.— MiLLETT,  Journ.  Roy.  Micr.  Soc.,  1899,  p.  360,  pi.  5,  fig.  9.— 
Rhumbler,  Zool.  Jahrb.,  vol.  24,  1906,  p.  65,  pi.  5,  fig.  56.— Baqo,  Proc. 
U.  S.  Nat.  Mus.,  vol.  34,  p.  127. 

Description. — ^Test  trochoidnspiral,  spire  very  low,  consisting  of 
Wo  or  more  volutions,  the  last-fonned  one  with  six  to  eight  chambers, 
omewhat  flattened  above  but  usually  rotimd  below,  very  slightly 
r  not  at  all  umbilicate,  chambers  all  visible  from  the  dorsal  side, 
oly  those  of  the  last-formed  volution  visible  from  the  ventral  side; 
alls  composed  of  sand  grains  and  a  large  amount  of  cement,  surface 
irly  smooth;  aperture  an  arched  slit  at  the  periphery  and  ventral  edge 
the  chamber  where  it  is  in  contact  with  the  adjacent  chamber  of 

the  preceding  volution;  color 
yellowish  brown,   the    last- 
formed  chamber  often  gray. 
Diameter  0.21-0.75  mm. 
190         ^^^  191         ^^^^  192     Distribution. — Brady  men- 
[OS.  190-192.— tbocuammina  nana.  X  35.  FROM  pHo-   tious  but  one  Challenger  sta- 

~*''^^-  tion  for  this  species,  253,  in 

[25  fathoms,  but  in  the  volume  on  the  ^^ Summary  of  Results"  two 
tier  stations  are  added,  246,  in  2,050  fathoms,  and  237,  in  1 ,875  fath- 
18,  the  last  with  a  question  mark.  Rhumbler  records  a  single  young 
Bcimen  from  Laysan  Island.  Bagg  records  it  from  a  single  Albatross 
ition,  H4694,  in  865  fathoms,  off  the  Hawaiian  Islands.  I  found 
reral  specimens  in  material  from  Nero  station  992,  in  1,013  fathoms, 
:  Guam. 
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TSOCMAMHIKA  GLOBlGERIHIPORUtS  (Parker  ud  J«e>). 

Globigerirta  buUoidtt  WimAMsov,  Recent  Foraminifera  of  Great  BriUiii.  li 

p.  56.  pi.  5,  fizs.  11&-118  {not  G.  hvMoida  d'Osbiont  I82S). 
Litvo!a  tiautiioidai,  vsr.  gUhigerinifannit  Pakxer  &ad  Jokes,  Trans.  Ro^.  Sob 

London,  vol.  155,  1865,  p.  407,  pi.  15,  6gS-  46.  47. 
fAlvola  (Uaplophra^iim)  glohigainiforma  TEttaioi,  Kuo^-i  Lincei  Aid,  ISSO.p. 

175,  pi.  1,  fig.  3. 
HapJoplirtifmium  gloUgrrini/orme  Siddau.,  Cat.  Brit.  Rec.  Fomn.,  1S79,  p.  4.— 
W.  B.  Cakpexteb,  TTie  Microscope.  Gth  ed.,  1881,  p.  561,  fig.  320o,fr.- 
H.  B.  Brady.  Denkschr.  kaie.  Akad.  Wias.  Wien.,  vol.  43,  1881,  p.  100;  ^. 
Voy,  Challaiger,  Zoology,  vol.  9,  1884,  p.  312,  pi.  35.  figs.  10,  11.— BiLKWttl 
and  Wright,  Tiam.  Roy.  Irinh  Acad.,  vol.  28, 1685,  p.  329.— Hael'sleb,  Abh. 
schwdi.  pal.  G<s.,  vol.  17,  1890,  p.  36,  pi.  4,  figa.  13,  16.  17.-J-  Wkigbj, 
Proc.  Roy.  Irish  Acad.,  vol.  1, 1881,  p.468.— TEBBiGi,Mem.  Boy.  CotD.  G«d. 
Italia,  vol.  4,  1891,  p.  68,  pi.  ),  ^.  7.— Chafkas-.  Joura.  Roy.  Micr.  Soc., 
1892,  p.  324,  pi.  5.  fig.  16.— Eoger,  Abh.  kon.  bay.  Akad.  VIse.  MOncben, i-ol. 
18, 1893,  p.  260,  pi,  5,  figs.  30,  31.— GoEa.  Kongl.  Svtwk.  Vpt.  Akad.  Htadl., 
vol.  26,  No.  9,  18W,  p.  22.  pi.  5,  figs.  128-133.— Cb a pman,  Proc.  Zool.  Soc. 
London,  1895,  p.  16.— GoSa,  Bull.  Mua.  Coinp,  2o6l.,  vol.  29, 189^  p.i"" 
FuNT,  Rep.  U.  S.  Nat.  Mus..  1897  (1899).  p.  277,  pi.  21,  fig.  1. 
&lcm.ai)d  Proc.  Manchester  Lit.  and  Philoa.  Soc.,vol.49,  no.  5, 190B,|hj 
1,  fig.  6.— Bacg,  Proc.  U.  S-  Nat.  Mub.,  vol.  34.  1908,  p.  126. 
Amntoglobigrrina  Inilloida  Fuibr   and   Fickert,  Zeitschi,  wiss.  Zod.,  Vtfc 
1899,  p.  704. 
Deacripiion. — ^Test  free  or  adherent,  spiral,  trochoid,  spire  varj-ing 
1  its  elevation,  usually  wider  than  high,  chambers  globose,  all  visible 
from  above,  only  those  of 
the  last-formed  coil  risi- 
ble from  below;  test  com- 
)Osed  of  from  two  to  four 
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fouDtl  Iho  Species  at  numerous  Btations  from  392-2,1 13  fathoms 
I'pth  in  the  Albatross,  NfTo,  and  AUii  materiftl.    At  Albatross 

<n  D3G03  it  was  obtained  from  Holothiirian  stomachs  at  a 
li  of  1,771  fathoms.     It  has  occurred  in  largest  numbers  about 


lid  species  belongs  in  the  genus  Trockammina  as  here  recognized. 
IIS  a  regular  epirally-formcd  trochoid  test  like  the  other  species  I 


Khammina  included  here  and  differs  only  in  the  very  inflated, 
character  of  the   chambei-a.     The  elevation  of  the  spire  ) 
what,  but  as  a  rule  the  test  is  fully  as  broad  as  high. 
)  texture  of  the  wall  there  is  some  variation,  the  amount  of 
;  usually  being  considerable. 

CLOBOTEXTULARIA  Eimer  and  Fickert,  1899. 

iophaffmium  (part)  H.  B.  Brady,  Rep,  Voy.  Chaltatger,  Zoology,  vol.  9, 1884 
p.  313. 

Uhbolenulana  Eimbb  aad  Fickeht,  Zeitachr.  wua.  Zool,,  vol.  65,  1899,  p.  679. 

!>f»criptUm. — Test  arenaceous,  the  early  chambers  in  a  spire,  the 
r  ones  irr^ular,  globular,  Globigerina  like,  containing  only  the 
"wing  species: 

OLOBOTBXTUI.ARIA  ANCEPS  H.  B.   Bndy. 

wolopiiragmium  anixps  II.  I).  Bkady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9. 1884, 
fp.aiS.  pi.  35.  f5g«.  12-15.— €msTEa.  Vint  Rep.  Soulhport  Soc.  Nat.  Sci., 
J  ia0O~91  (1892).  p.  57.  pi.  1,  fig.  2.— Miu.ktt,  Proc.  Roy.  Mict.  Soc.,  1899, 
[  p.  961.  pi- 5.  fig.  10. 
VaUrttiltrria  ancept  Eimer  and  Fickert,  Zei(«chr.  wiss.  Zool.,  vol.  65,  1899, 
I  p.  679,  fig.  25  tin  texl). 
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Description. — Test  irregular,  early  portion  spiral  with  a  high  spire, 
compact,  later  portion  with  much  larger  globular  chambers,  irregulir 
in  position,  usually  four  in  regular  spefi- 
meiia  in  the  outer  volution,  wall  arena- 
ceous, surface  fairly  smooth;  aperture 
near  the  inner  end  of  the  chamber;  color 
brown. 

Diameter  1.5  mm. 

Distnbutlon.^Mihough  not  recorded 
by  Brady  this  species  ia  given  in  Ilia 
volume  on  the  "Summary  of  Resiiita" 
from  Challenger  station  237,  I.S'S 
fathoms  off  Japan.  There  is  a  siogla 
specimen  from  Albatross  station 'ii27 66  in  196  fathoms  offCalifomii, 
which  I  have  referred  to  this  species. 


Genus  AMMOCHILOSTOMA  Eir 


7  and  Fickert,  1 


Trodutmmina  (part)  H.  B.  Bhadt,  Quart.  Joiim.  Hicr.  Sci.,  vol.  19,  1879,  p.i^ 

vol.  21,  laSl,  p.  52;   Rep.  Voy.  ChalUnger,  Zoology,  vol.  9. 1S84,  p.  344. 
ffaplophragmium  (part)  U.  B.  I)  had  v.  .Quart.  Journ.  Micr.  Sci.,  vol.  21.  ISM, 

p.  50;  R«p.  Voy.  Chalkngtr,  Zoology,  vol.  9,  1884,  p.  312. 
AmmockiUalama  (part)  Eiheq  and  Fickekt,  Zeitschr.  wias.  Zool.,  vol.  65,  li>M, 

p.  692.     Type,  A.  pauciloculata  {H.  B.  Bradt)=  Trochammina  paneiieeulil* 

n.  n.  Bkady. 

Description. — Test  free,  early  chambers  spiral,  later  ones  very 
involute  and  the  Inst-formed  volution  often  entirely  covering  the 
previously  formed  chambers  and  usually  at  an  oblique  angle  to  the 
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iption. — ^Test  ovoid,  early  chambers  spiral,  hidden  by  the 
ambers  which  are  in  a  plane  oblique  to  the  early  ones  and  very 

,  iullatpd,  ihree  or  four  chambers  vt^ible  in  an  adult  speci- 
al! arenaceous  with  an  excess  of  cement ,  smooth  and  polished, 
f  an  elongitto  slit  at 
B  of  the  chamber;  color 
bH  or  reddish  brown 
ime  of  the  chambers 
some  specimens, 
leter  0,1-1-0.75  mm. 
ibutiim. — From  the 
work  there  are 
onJed  stations  in  1 ,850 
fathoms.     Goes  re- 

6  species  from  a  sin- 
atrosa  station,  3375  in 
Bthoms,  rare.  I  have 
led  the  malerinl  so- 
^y  Goes  and  also  that 
d  by  Bagg  from  the 
■  of  Hawaii  in  689- 
bthoms,  and  in  both 
he  material  seems  to 
ical.  The  species  has 
ftt  tliree  Nero  sta- 
170  in  1,990  fathoms 
Udwtty  Island  and  at 
itions  U£5  and  1389 
2  and  1,653  fathoms, 
1      Yokohama      and 

It  has  also  occurred 
w  Albatross  stations, 
and  H2999,  in  1,265 
fathoms  near  the 
an  Islands,  and  D497D 
fathoms  off  Japan, 
is  a  very  characteristic  species  of  small  size,  and  with  little 
It  usually  occurs  in  but  few  numbers  and  most  of  the 
I  for  the  species  are  in  <leep  water. 

AUMOCHILOSTOUA  GALEATA  (H.  B.  Bndy). 

iammtna  galeam  U.  B.  IIrahv,  tjuurt.  Joum.  Micr.  8(?i.,  vol.  21,  1881,  p.  62 
top.  Voy.  Chaltenger,  Zoolijgy,  vol,  II,  i8.94,  p.  344,  pi.  40,  figB.  19-23.— 
BaaSK.  Abh.ktin.  buy.  Akud.  Wub.  MUachen.vol.  18.  1S03,  p.2U5,  pl.S.flgB. 


i-U. 

ithikiitoma  galrala  Bimei 
,682.  flg.  39  (in  lexil. 


and  FicKBRT,  Zeitachr.  wias.  ZoSl.,  vol.  65, 1899, 
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Desaiptvm.— Test  nearly  symmetrical,  Bubglobular,  early  t 
bera  spiral,  the  later  ones  enveloping  the  earlier  ones,  the  last-foru 
chamber  in  the  adult  forming  half  the  area  of  the  test,  \ 


with  much  cement,  smooth;  aperture  a  narrow  siit  near  the  base 
of  the  apertural  face;  color  yellowish-brown. 

Diameter  0.5  mm. 

Distribution. — There  are  two  ChaUenger  records  for  this  species  in 
the  North  Pacific,  224  in  1,850  fathoms  and  237  in  1,875  fathoms, 
both  in  the  western  Pacific, 

AMMOSPH,«ROIDINA,  new  genus. 

Haplophragmium  (part)  H.  B.  ISbajjy,  Itep.  Voy.  Challenger,  Zoology,  vo!.  9,  iSSI, 
p.  313.— HowcHiN,  Traas,  Roy.  Soc.  South  Australia,  vol.  12, 1889,  p.  6.— €BA^ 
MAN,  Journ.  Linn.  Soe.,  ZoOl.,  vol.  30,  1907,  p.  24. 

Description. — Test  globose,  arenaceous,  early  portion  spiral,  latef 
chambers  like  SpTixroidin-a  in  form,  embracing;  aperture  rounded, 
at  one  side  of  the  chamber  in  the  adult. 

T'/i^e    of  the    genus. — Ilaplophratfmium    sphseroidiniformis  H-  B. 
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,  DutriAvHon. — Specimens  referred  to  this  species  have  been  obtained 
lit  seven  stations  in  the  North  Pacific;  An>atross  stations  H29g6  in 
371  fathoms  and  H3012  in  2,067  fathoms,  both  near  the  Hawaiian 
Idands;  and  at  several  Nero  stations  near  Midway  Island,  near 
Lmon  and  between  Yokohama  and  Guam  in  1,406-2,135  fathoms. 

Tbe  structural  characters  of  this  species  will  not  allow  of  its  t>eing 
ihoed  in  any  of  the  genera  used  here  in  a  re- 
MaBted  sense  and  it  has  seemed  best  to  make 
•  new  genus  for  it. 

Test  arenaceous  with  some  chitin,  flattened 
tad  broad,  composed  of  many  chambers,  early 
portion  coiled  with  the  later  chambers  broad 
Hkd  spreading,  sides  with  elongate  chitinous 
Jlaments. 

This  subfamily  containing  the  single  species, 
Sauina  agaasisii,  is  different  from  the  other 
atenaceous  Foraminifera  but  in  its  general  plan  of  structure  is  not 
unlike  certain  other  genera. 

Genus  NBUSINA  Go^s,  1892. 
ilamna  GoKa  (type,  Netmtta  agKuntii  GoBs),  Bull.  Mue.  Cotnp.  Zoo).,  vol.  23, 
1892,  p.  195. 

Degeription. — Test  expanded,  flat,  made  up  of  a  series  of  very  hroad, 
low,  flattened  chambers,  early  ones  in  complete  specimens  apparently 
wiled,  later  ones  in  a  broad,  flat  expanse  of  varying  shape;  wall  are- 
naceous or  of  fine  mud  and  sand  with  a  chitinous  network,  flexible 
with  a  thread-like  border  of  chitin;  apertures  numerous,  along  the 
edge  of  the  chamber;  color  in  fresh  specimens  brown. 


Kauitui  agamxii  GoTtB,  Bull.  Mtu.Comp.  ZoOl.,  vol.  23, 1S92,  p.  195,  pi.,  figs.  1-0. 
Deseription. — Similar  to  that  of  the  genus,  simply  the  one  spacies 
leing  known. 
Diameter  in  largest  specimen,  190  mm. 

DistrUnitioTi. — Specimens  of  this  species  were  found   in  material 
ftom  a  single  Albairosa  station,  D3309,  off  the  northwest  coast  of 
South  America  in  1,740  fathoms  in  olive  green  ooze. 
16777— Bull.  71—10 9 
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There  has  been  much  discussion  as  to  whether  this  is  reftlly  %  k 
nminif  er  or  not.  It  has  man y  of  the  characters  of  the  group  uid  d 
m^in  objectioD  to  placing  it  here  is  on  account  of  its  size.  A  sing 
small  specimen  in  the  National  Museum  figured  here  shows  somethi 
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INTRODUCTION. 

The  present  volume  b  the  second  of  a  series  dealing  with  the 
Foraminifera  of  the  North  Pacific  Ocean.  It  contains  the  Foramini- 
fera  included  in  the  family  Textulariidie.  The  first  part,  issued  in  1910, 
included  the  families  AstrorhizidsQ  and  Lituolidae.  The  third  part,  on 
which  work  is  now  actively  being  done,  will  be  devoted  to  the  Lagenida*, 
and  further  volumes  will  take  up  the  remaining  families  gf  the 
Foraminifera  as  they  are  represented  in  the  North  Pacific. 

Joseph  Augustine  Cushman. 


HE 


TABLE  OF  CONTENTS. 


Pageu 

List  of  illustrations ix 

Introduction 1 

Family  4.  Textulariidse 2 

Subfamily  1.  Spiroplectinse 4 

Genus  Spiroplecta 4 

bulboea w 5 

Subfamily  2.  Textulariime 5 

Genus  Textularia 5 

sagittula,  var.  atrata 7 

gramen 8 

agglutinans 9 

var.  fistula 10 

horrida 10 

stricta 11 

candeiana 12 

milletti 13 

abbreviata 14 

aspera 14 

goesii 15 

rhomboidalis 16 

carinata 17 

eiphonifera 17 

inconspicua 18 

folium 19 

aperturalis 20 

flintii 21 

creecentiformis 21 

concava 22 

catenata 23 

crassisepta 24 

quadrilatera 24 

Genus  Textularioides 26 

inflata 26 

Genus  Bigenerina 27 

nodoearia 27 

digitata 28 

arenacea 29 

Genus  Pavonina 30 

flabellifohnis 30 

Genus  Bolivina 31 

punctata 32 

dilatata 33 

seminuda 34 

beyrichi 34 

var.  alata 35 

V 


VI 


TABLK   OF    CONTENTS. 


Family-).  Text uluriidse— Continued. 

Sulitamily  2    TextiilnriiniP— Cmilinued. 
Geo  us  Ilolivina — Continued. 

cdmpacta 

robui'ta 

semialata 

schn-aKeriana 

nobilifl 

karrcriana 

var.  carinata 

hantkeiiiana 

aniyKdalipfunnis 

plicata 

Kubanj^laris 

d<'cuiwata 

limliala 

(Bifariiia)  ixirrccta 

<  Bifariiia)  ctrisiwa 

GcLiu.^  Pli'ur.«i<jmel1a 

alt.-niam 

'^I''"'^" 

Siibiauiilj  '.'<.   Vprin'uiliiiinii' 


TABLE   0¥  0>3nX35T5^  VU 

amilv  4.  Textulvuiis — CcsOBOfd. 

Subtunily  3.  VcraenilinhMP — lV«ti]iiMii  r^Bi^ 

Genu^s  Tritaxiliiai 71 

capentA Tl 

Genu«  4.*UvuliiiJi ?:? 

O'mmuni* 72 

bndp 7^ 

anguUm 74 

parifienrL- 75 

Subfamilv  4.  Bulimininy 76 

Genus  Bulimiitt 76 

ovau 77 

pyruUft 7S 

VMT.  spinesceiv 7S 

affini* 7^ 

elongata 79 

pupoide;* SO 

toru r SI 

elegan:* S2 

\-ar.  eiilb S2 

maiginata S;i 

inflAlA S4 

buchiana S»> 

aculeata 86 

metrata 87 

pubomata SS 

Genus  Buliminella SS 

pubteres SJ» 

contraria S9 

Cienu5  Buliminoide? \K) 

williain»>niana W) 

Genus  Viigulina lU 

8<{iiam()E«i 91 

i!iub{(quam(k^ 92 

var.  striata 9;^ 

8ulKiej)re5»a 9;^ 

schreibendana 94 

texturata J*r> 

Subfamily  5.  Ca.<«idulinina» 9."> 

Genus  Cawidulina 9% 

keNngata \H\ 

craasa 97 

Hubgl()b4>8a 9s 

elegans 99 

bradvi 9:» 

parkeriana 1(H) 

Genus  Ehrenbergina KM 

semta 1  o  I 

h>'Btrix loj 

Index - in^ 


LIST  OP  ILLUSTRATIONS. 
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Fio.  1.  Spiroplecta  bulboea.    a,  view  from  exterior,  showing  large  propor- 

tion of  the  circular  part  of  the  test.  X  120.  6,  optical  section 
of  the  test,  showing  the  complete  volution  made  by  the  coiled 

chambers  about  the  proloculum.     X  200 5 

2-5.  Textularia  sagittula,  var.  atrata.  2,  front  view.  X  60.  3,  end 
view  of  another  specimen.  X  60.  4,  view  of  microspheric 
proloculum  and  succeeding  chambers  by  transmitted  light,  the 
early  chambers  forming  a  coiled  series  about  the  proloculum,  the 
laterchambers  assuming  the  biserial  condition.  X  75.  5,  view 
of  megalospheric  proloculum  and  succeeding  chambers  by  trans- 
mitted light,  the  early  chambers  following  the   proloculum 

immediately  assuming  the  biserial  condition.     X  75 7 

6-^.  Textularia  gramen.  6,  a,  side  view;  6,  end  view.  X  60.  7, 
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INTRODUCTION. 

Tlus  second  part  of  the  work  on  the  North  Pacific  Foraminifera 
deals  entirely  with  the  Textulariid®,  a  family  following  in  natural 
sequence  those  families  already  considered  in  the  first  part.  The 
same  arrangement  of  data  is  here  followed. 

In  addition  to  the  material  mentioned  in  the  previous  part  there 
has  been  available  a  considerable  amoimt  dredged  by  U.  S.  S.  Tuscor 
rora  in  various  parts  of  the  North  Pacific.  This  consists  of  mounted 
slides  of  Foraminifera  from  the  various  stations.  It  adds  some 
species  and  a  considerable  number  of  records  of  distribution  for 
many  species. 

It  has  been  found  necessaiy  to  describe  several  new  species  and  to 
erect  a  few  new  genera,  but  the  number  of  these  has  been  kept  as 
small  as  possible.  The  genus  TeTstulariaj  as  will  be  noted,  contains 
several  more  or  less  distinct  groups  of  species,  but  no  attempt  is 
here  made  to  give  these  groups  generic  standing.  The  species  of 
certain  genera,  such  as  Bulvmma  for  example,  are  in  an  unsatisfactory 
state,  and  without  large  series  of  specimens  it  is  impossible  to  satis- 
factorily delimit  the  various  species.  Figures  referred  to  the  same 
species  by  different  authors  are  often  very  unUke  and  the  synonymy 
thus  becomes  very  difficult  to  work  out  satisfactorily. 

Reference  to  the  .figures  and  descriptions  of  types  has  shown  the 
necessity  of  separating  our  recent  forms  from  the  fossil  species  in  a 
number  of  cases.  Where  this  is  necessary  and  no  names  are  avail- 
able, new  names  have  of  necessity  been  given  to  the  recent  species. 
More  strildii^  peiiiaps  than  in  the  first  part  the  various  faunal 
areas  are  shown  by  the  species  of  the  Textulariidae.  Many  of  the 
species   ooeornDg  in  the  Indo-Pacific  region    extend    southward 
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to  the  region  of  Torres  Strait.  In  the  North  Pacific,  howeyer, 
these  species  are,  as  a  rule,  confined  to  the  western  portion  from 
southern  Japan  southward.  The  rediscovery  of  some  of  the  species 
described  by  Brady,  from  almost  the  exact  locahty  at  which  they 
were  dredged  by  the  Challenger,  is  very  interesting  and  tends  lo 
show  the  restricted  distribution  of  certain  forms. 

A  systematic  presentation  of  the  various  groups  of  the  family 
follows : 

Family  4.  TEXTULARIID.*:. 

Test  either  arenaceous  or  calcareous,  perforate,  the  chambers  usually 
numerous,  essentially  biserial  or  trisenal,  or  in  some  genera  spirally 
arranged. 

The  family  Textulariidte  is  apparently  the  most  primitive,  after 
the  Lituolidte.  A  number  of  the  genera  are  wholly  or  in  part  com- 
posed of  species  with  arenaceous  tests,  which  is  in  itself  a  primitive 
character  in  the  group.  In  many  species  both  the  microspheric  and 
megalospheric  forms  are  known.  In  the  microspheric  form,  which 
repeats  most  completely  the  phylogenetic  characters,  a  coiled  early 
development  succeeding  the  proloculum  is  commonly  found.  This 
stage  may  be  compared  to  the  entire  development  of  such  a  genua 
as  Ilaplophragmoides  in  the  Ijituolidte. 

In  the  most  primitive  subfamily,  the  Spiroplectinse,  the  coilet 
development  is  continued  for  a  fairly  long  period,  and  makes  up  ' 
considerable  portion  of  the  test.  This  coiled  stage  also  occurs  i 
both  the  microspheric  and  megalospheric  forms,  showing  that  tt> 
subfamily  is  decidedly  primitive,  and   has   not   as  yet   become   ' 


)  mkkfii  up  the  grcAter  part  of  the  test,  are  biHcrinIly  arranged^ 

B  ttsftP*  in  the  tlcvelopiuoiit  are  exactly  the  saute,  but  there  is  i 

hrcnce.  in  the  proportion  of  each  as  usually  occurs  in  the  upwa; 

I  the  D('4ile.  till)  earlier  stHt;es  being  shortened  anil  the  hite^ 

1  coinridently   shoved   back  and   taking  their  plar«.     In 

uliwpherit^  form  "f  the  species,  liowover  (fig.  17),  there  is  a  Idr 

ilium,  fnllnwed  at  once  by  the  bisertally  arranged  chambert 

uiiiM  stage  l>eing  enlirely  skipped.     Microspherie  forms  of  s 

*  of  TeMularia  have  Iwen  referred  by  many  hitor  writers  to  S/nn 

I.  but  in  the  type  species  of  Tfilvlaria  both  of  these  fnrnis  od 

f  such  a  procedure  were  adhered  to,  the  genus  Ttxtulariawt 

'  to  be  made  synonymous  with  SpiropUcta  and  the  former  i 

f  iildw  name,  the  latter  being  dropped.     As  used  here.  howeverJ 

iiriifiUrla  includes  simply  thoso  species  which  havp  a  vciy  cuusidei 

le  coiled  stage,  anil  in  which  it  usually  occurs  in  both  forms,  mien 

iKric&nd  megalospheric. 

1  Tedviaria,  it  is  only  very  rarely,  so  far  as  observed,  tiiat  i 

Iftistiigpiwours  in  the  luegalospherie  form.iuKl  then  in  hut  av 

I  clumbers.     It  is  obvious,  thci-efore,  that  the  mtcrospherie  fi 

species  of  Textularia  has  a  coileil  development  in  the  you 

'Tn  llie  more   sjK'cializeil   specie-s,  sur:li  as   TfiUihriu   iiuudrihter 

"liifli  aliould  perhaps  be  remiived  from  the  genus  T^itiiUiria,  thep 

hM  U-en  olfservcd  no  coiled  young  in  either  the  microsphcric  or  t 

■■MKalospheric  form.  th{>ugh  the  number  of  available  specimens 

tifiirm  haa  \n'vi\  iarg<'. 

1  this  sanie  subfamily  have  been  indudeil  those  other  genen 
fcU  have  csweJitiaUy  a  bisiTial  arrangement  of  the  chambers,  si 
iivina  ami  l*txwmma,  and  a  biserial  development  followed 
biiMerial,  lu  in  IH'jthrniia.  In  this  hi^t  genus  there  is  a  eoi 
Jupment  in  the  niicrospberic  form  of  at  least  one  species, 
t  tht!  subfamily  Verneuiliiiinfe,  the  typical  arrangement  of  the 
It  chambers  is  triserial  instead  of  bisi^irial,  but  here  again  there  is 
n  tli«  nui.Ti>«pheric  form  of  some  species  a  eoiled  series  i>f  chnmlwra 
in  tile  youiig.  The  specimens  are  much  more  ilifhcult  to  manipu-l 
'*tf,  uid  the  eoiled  series  may  be  more  common  tlian  may  at  lirsfe^ 
The  expocto<l  modiBcatiun,  the  return  to  the  biserial  con- 
n  nf  the  prrvious  subfamily,  take-s  place  in  (Savdryina,  in  some 
a  only  in  the  last-formed  chambers,  in  other  species  appearing 
[Bccetvrittion  of  development  early  in  the  life  liistory,  the  triserial 
tifiQ  much  reduced,  hi  VUiviUiia  there  is  a  cinnplete  return  to 
si  condition,  but  with  the  triscrial  character  present  in  the 

Asabfamily  Buliminino},  a»  here  con^iidorod,  includes  the  spiral 
H  tritli  a  loop-shaped  aperture,  such  as  Bvlimina  and  V!rtpiliiui,J 
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the  latter  tending  to  assume  a  biserial  arrangement.  The  test  here 
is  hyaline  and  perforate.  Two  new  genera  have  been  separated 
from  the  typical  Bulimina  to  include  species  considerably  different 
in  their  characters  from  the  genus  in  its  restricted  sense. 

The  subfamily  Cassidulininee  includes  species  which  are  like  the 
Buliniininee  in  their  aperture,  but  which  have  a  peculiar  arrangement 
of  the  chambers.  These  are  biserial,  but  are  secondarily  coiled  in  a 
helicoid  spu*al.  In  Gcussidulina  the  species  are  either  completely 
involute,  or  in  late  growth  are  somewhat  uncoiled.  In  Ehreribergina 
the  imcoiling  takes  place  early,  and  little  of  the  involute  character  is 
seen. 

The  Textulariidaj  as  a  whole  are  much  more  rich  in  ornamentation 
and  complicated  forms  than  are  any  of  the  preceding  families.  In 
Bolivina  and  in  some  species  of  Bvlimiruiy  Ehrenbergina,  and  Virgulina 
there  is  a  considerable  range  of  ornamentation,  punctae,  limbate 
sutures,  knobs  or  bosses,  cost©  and  spines  being  the  most  conmion 
forms.  On  the  whole,  however,  the  ornamentation  is  simple  and 
uninteresting  compared  with  that  seen  in  the  Lagenidse. 

Subfkinily  1.    SIPIROPLEJCTIN-JE. 

Test  either  coarsely  arenaceous  or  calcareous,  or  even  hyaline, 
the  early  chambers  following  the  proloculum  closely  coiled,  the  later 
chambers  biserial,  occasionally  tending  to  become  uniserial  in  the 
last  developed  chambers. 

This  subfamily  includes  the  single  genus  Spiroplectu,  which  in  its 
developmer  tal  stages  connects  the  Textulariidee  with  the  LituoUdse. 
Its  development  is  primitive  in  that  the  stages  are  seen  in  both  the 
microspheric  and  megalospheric  forms  of  the  species,  and  are  of 
comparatively  long  duration. 

Genus  SPIROPLECTA  Ehrenberg,  1844. 

Spiroplecta  Ehrenberg  (type,  S.  amerkana  Ehrenberg),  Monatsber.  d.  k.  preuas. 

Akad.  \ViH8.,  Berlin,  1844,  p.  75. 

The  characters  are  given  above  imder  the  description  of  the  sub- 
family. The  name  Heterohelix  was  used  by  Ehrenberg  in  1843,  but  it 
is  not  clear  whether  it  is  entirely  synonymous  or  not,  and  the  type- 
species  is  not  clearly  characterized. 

As  noted  above,  many  recent  writers  are  referring  to  Spiroplecta 
species  of  Texfularia  which  show  a  coiled  arrangement  of  the  cham- 
bers in  the  early  development,  especially  in  the  microspheric  form. 
Such  a  treatment  of  these  species  seems  to  be  incorrect,  as  previously 
stated.  Although  Brady  records  two  species  of  this  genus  from 
Torres  Strait,  neither  of  them  has  been  found  in  the  material  from 


uniserial,  broadly  ex- 


Test  typkally  biserial. 
wholly  orin  pait.tlie  early 
portion  in  the 
"plifrif  fomi  often  with  a 
^^  fpw  roiled  cliambers,  fol- 
^Hwueil  by  the  biserial 
^Hpbsmbers;  laler  chum- 
^Huctb  variously  modified  in  the  different 

funded,  etc. ;  wall  either  arenaceous  orealcareous  and  hyaline,  perforat., 
*|>erlure  single,  or  in  a  few  eases,  many  present  in  a  single  chamber. 
Tills  subfamily  includes  those  forms  which  are  essentially  biserial 
|l  their  development,  not  having  reachetl  the  triserial  stage  anywhere 
'5*  Iheir  stages  of  development.  The  stages  in  the  simpler  genera  are 
^*«e  those  of  Spiroplecta,  except  in  duration,  the  biserial  condition 

|~^iag  taken  on  much  earlier  than  in  that  genus.  Variously  modified 
**^na8  occur  as  in  the  uniserial  arrangement  in  Bigenmnn,  the 
^•"imdly  llaring  later  growth  of  Pnvonhui,  and  the  peculiarlj'  modified 
^p«rture  in  Plfurostofitello ,  ^ 


Genus  TEXTUI-ARIA  DeFpi 


,  1824. 


Trttutaria  DkFrancg  (type,  T.  sagiltuta  DeFrant-ej  Diet,  dea  Sci.  Nat,,  vol.  32; 

1824,  p.  177;  vol,  53,  1828,  [).  344;  Atlas  Conth.,  pi.  13,  fig.  5. 
futi&irui  EHBSNBERa,  Abb.  d.  k.  preUBS.  Aktid,  Wiss.,  Berlin,  1839,  p.  135. 
(hvmnioitornum  Eiibekbebo  (part).  Abb.  d.  k.  preuss.  Akad.  Wiss.,  Berlin,  1839, 

p.  12B. 
PUraniun  Beras,  Sit/.  kAo.  Akad.  Wise.,  Wien,  vol.  44,  1861  (1862),  p.  383. 
VeteripHon. — ^Test  elongate,  tapering,  composed  of  two  series  of 
■iJltin.Tiiiig  chambers;  wall  calcareous,  in  the  youug.UyaiiivQft 
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forate,  occasionallj  so  throughout  the  test,  often  with  an  exteni 
coating  of  siliceous  or  calcareous  sand,  or  in  some  species  nearly  tl 
whole  test  arenaceous ;  aperture  typically  an  arched  sUt  at  the  inn 
margin  of  the  chamber  close  to  its  line  of  attachment  to  the  precedii 
chamber;  occasionally  with  the  aperture  surrounded  by  a  raised  lij 
or  in  some  species  with  the  aperture  circular  and  terminal. 

The  genus  Textularia  as  usually  considered  includes  species  i 
several  different  sorts  which  might  perhaps  be  placed  in  separal 
genera,  as  has  been  done  by  some  authors.  All  have  the  samegei 
eral  type  of  test  in  that  tlie  chambers,  at  least  in  the  adult,  ai 
arranged  biserially,  each  chamber  alternating  with  the  immedisttl 
preceding  and  succeeding  chamber  of  the  opposite  side  and  connectin 
with  them,  so  that  typically  no  chambers  of  the  same  series  are  coi 
nected  with  one  another  except  indirectly  through  the  chambers  < 
the  opposite  series.  In  many  species  where  a  large  series  of  spec 
mens  can  be  obtained  from  a  single  dredging  both  the  microspher 
and  megalospheric  forms  of  the  species  may  be  found.  Here  agai 
tliere  is  a  consi<lerable  difference  in  the  various  groups.  In  th 
typical  arenaceous  species  the  microspheric  form  has  a  definitel 
coiled  series  of  chambers  about  the  small  proloculum  before  tt 
biserial  condition  is  taken  on.  This  shows  its  relation  to  Spiroj)l(r 
and  to  the  coiled  forms  of  the  Lituolidse.  In  the  megalospheric  for 
of  the  same  species  the  biserial  condition  is  usually  taken  on  by  t' 
two  chambei-s  immediately  succeeding  the  large  proloculum.  As 
nde  the  megalospheric  fomi  is  the  more  common,  as  is  usually  t 
case  in  other  groi 
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Tular  and  lenninal  there  is  no  trace 


i  where  tha  aperture  is  c 
B  isdentatioii. 

s  a  whole  the  genus  Textularia  shows  little  trace  of  omamentj 

1  of  the  test,  except  in  tlie  lliickeiiing  of  the  wall  nt  the  ju 

"  e  chambers  anJ  oecasionally  spinee  at  the  eaiher  eml.  In  a  f 
species  there  are  signs  of  raised  Hnes  nf  oniamenttition.  In  one  group 
ot  8|wcies  there  Is  a  tendency  to  form  proliferations  nt  the  sides  o(  the 
fhambers,  carried  to  its  extreme  in  T.aifhm'iftra  H.B. Brady.  These 
irn  peculiar  Dimlilieatioiis  of  the  lest  and  occur  in  several  species. 

The  largest  and  lipst-developed  species  of  Tfxtulaiia  are  fiom  s 
iuw  water  in  tropical  or  subtropical  seas,  but  the  various  species  a 
widfly  distributed,  both  as  to  depth  and  latitude,  and  the  geologici 
history  of  the  genus  is  appnrenlly  a  long  one. 

TEXTOLARIA  SAClTTtJLA  DePrince.  mi.  ATRATA.  n 

DegcrifCi'm. — Test  as  n  rule  broader  than  in  the  tyjjical  foim,  the  ii 
liulcnd  broad  and  rounded  in  both  the  microspheric  and  megalosphei 


I ;  sutures  between  the  chamljera  covered  by  a  dark  material  much 
:er  than  the  rest  of  the  teat ;  test  otherwise  unoniamented. 
length  1  mm.,  microspheric  proloculum  0.04  nun.,  niegalospheric 
yoculum  0.07  nmi. 

isiriJu f ion.— Tl lis  variety  occurred  in  some  numbers  at  Albatrc 
Etion  D4S75,  in  the  eastern  channel  of  the  Koi-ean  Straits,  in  5fl| 
^oms.     (Type,  Cut.  No.  S329,  U.S.N.M.) 

B  peculiar  dark  condition  of  the  material  above  the  suture 
1  in  all  the  specimens  from  this  ivgion. 
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TEXTCLARIA  ORAMKlt  d'OtbUnf. 

Ttxtularia  pramen  d'Obbiony,  For.  Foas.  Vieime,  1848,  p.  2*8.  pi.  16,  flgs. «,  «.— 
H.  B,  Bkadv,  Rep-  Voy.  Challenger.  Zodlogy,  vol.  9, 1884,  p.  365.  pi  43.  Apt 
9,  10.— Balkwux  and  WaiGBT,  Traua.  Roy.  Iriah  Acad.,  vol.  2S,  ISSi,  p, 
332.  pi.  13,  figj,  13,  14.— FoR-VA9mi,  Boll.  Soc.  Geol.  luJ.,  vol.  0.  IW.fi 
399.  pi.  11.  figs.  4a,  6.— Tebmoi,  Mem.  R.  Acc.  Lincei,  ser.  4.  vol.  «,  IM, 
p.  109,  pi.  5,  figs.  1,  Z.^HssLEB,  Abb.  Schweix.  Pal.  G«a.,  vnl.  IT,  tWH 
p.  71,  pi.  11,  figs.  26,  27.  37.— Wrioht,  Ptoc.  Roy.  Irish  Ac»d..  ew.  X,  iral  1. 
1891,  p.  470,— FoR-VASisi.  For,  Plioc,  Pont.  Sftvemi,  1891,  pL  2,  fie,  6.- 
EooER,  Abh.  kon.  bay.  Akad.  Wias.  MOnchen.  ri.  n.  vol.  IS.  IBHS,  p,  ".'t 
pi.  6.  figs.  24-26.— Chapman,  Proc.  Zool.  Soc.  London,  1895,  p.  19.— FUki, 
Kep.  U.  S.  Nat.  Miia.,  1897  (18991,  p.  284,  pi.  29,  fig.  5.-Mtu.BTT.  Jouni.  R«). 
Micr.  Soc.,  1699,  p.  503.— Sidrbottou,  Mem.  and  Proc.  Manche»I«r  Lil.  uuJ 
PhUca,  S'x:.,  vol.  49,  No.  5, 1905.  p.  7.— Crapkax,  Joum.  Linn.  Soc.  (iluol.), 
vol.  30,  1907,  p,  25,  pi.  3,  fig.  &3.— Dago,  Ptoc.  U.  S.  Nat.  Mua,.  vol,  M, 
1908,  p.  30, 

Description. — Test  rather  short  aud  broad,  thick,  subcorneal,  iacreas- 
ing  rapidly  in  diameter;  chambers  broad  and  low,  the  lateral  Iwrilera 
acutely  angled,  tlie  early  chambers  compressed,  lliP  sutures  ufUut- 


iodistinot;   wall    arenaceous,   sometimes   rough;    aperture  e]ongut«> 
slttlike,  in  the  indentation  near  the  base  of  the  inner  border  uf  the  i 
chamber.  I 

Length  I  to  1.5  mm.,  microsplieric  proloculura  0.014  mm.,  megalt>^i 
spheric  proloculum  0.05  mm.  ' 

Distribution. — This  spetues  is  widely  distributed.  It  is  rocordeJ 
by  Bagg  from  seven  Albatross  stalJous  in  the  vicinity  of  the  }Iawaiiais 
Islands,  in  from  27.5-865  fathoms.  From  the  Western  Pacific  I  hav^  ' 
peen  spacimeiis  from  Hongkong  and  from  Caspar  Strait.  One  from 
the  latter  locality  occurring  with  the  typical  form  is  shown  in  fig.  9,  i 
where  the  irregularity  of  the  last-formed  chambers  gives  a  veiy  ' 
different  appearance  to  the  test.     Both  microspheric  and   Uiegalo- 
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^heric  speciniens  were  found  in  tiio  material  from  Gaspar  Straitj 
figs,  7  niid  S.     In  Ihe  sprnmen  of  llii*  mitTosplicric  form  hut  few 


'  immben*  wen*  included  in  Ihe  early  coiled  portion.     The  mogalo- 
splieric  form  was,  as  usual,  mucli  the  more  common  of  the  two. 


^ 


TZXTUtABU  AOGLtniNAMS  d-Ocbltny. 

TtOularia  aygtuiiiMiit  u'OHuiaNV.  iu  I>u  lit  Sagra,  Uinl.  Fis.  Pul.  Mat-I 
Cuba,  lasS,  "Fiinmiiiii^Ks,"  p.  \m,  pi.  1,  figs.  17,  18,  :12~M.— PahkkiI 
ud  JoM>8,  PhiloB.  Tniut.  Ruy.  Six-.,  vol.  166,  lN(i5,  p.  3eti.~M<BBiua,1 
Saitr.  M««na(auiM  d.  [ns«l  Hnuritiux,  ISSO,  p.  93,  [>1.  H.  figs. 
Diuiiy,  Kep,  Voy.  Clialkitgff.ZixAoey, 
vol,  »,  lss4,  p.  3«3,  pi.  ts.  ««!(.  1, 
^.—EoaKR,  Abb.  kfin.  Imy,  Akail, 
WiiB.  M(ln.-hpti,  CI  II,  vol  IS,  IS93, 
I>,  21(7,  pi.  fi,  llgB,  1.  2.-^oB8,  Koogl. 
Sv»D»k,  Vet.  Akad.  Iliuidl,.  v.il.  25. 
Nu.  1.  18M.  p.  as,  pi.  7,  figs.  ;«)0, 
301;  Bull.  Hut.  Comp.  ZoOI.,  vr.l,  2y. 
IBM.P  41  -Miu.RT.JmirD.Iloy.Miir 
8oc..  IBOa,  p  582.— SniKiioTTQM,  M«m, 
Uid  Vn>e.  .UKDcbc*lcr  l.lt  in.l  T'liil..^ 
Soc..  vnl,  4fl,  No.  5.  liWo,  ]..  7. 

IVii  large  and 

'HI.    flome- 

""1   eionfratf. 

''■  rhnmbcrrf 
'■'A,  rotund ; 
-«il  coarsely 
'''Qicoous   in 

'irl»cp  viow, 
'ill  a  ralvare- 

-i  Iwse  as  seen 

'  ^tioti.  liiB   onrly  chamb^ni  somewhat  compressed,  m  end   view  I 

ii"Wfaal  rounded;  aperture  in  a  well-marketi  depression  of  the  inner  J 

^W  of    the  chamber,  shtlike;   surface    roughened;    last-formed  [ 

usher  often  more  smooth. 
I^iDtftk  l~3  mm. 


ftg.  ID.— TITTTLUIIA 


3  assigned  Ui  (liis  species  shnw  tlie 
}  lieen  grouped  under  fliis  si)e('ific 


Dxslnhiitifm.—The  speclt'S  seems  ti»  have  a  wide  rang*'  holh  ia 
depth  and  ktilinle.  liriuJy  recnrds  it  from  CfiaSenger  station  25,1,  in 
3,125  fathoms,  in  tho  North  Pacific.  It  is  more  often  found  in  rsthtt 
shallow  water,  lia^  n^cords  it  from  four  Antatross  stationR  near  tJie 
Hnwaiiiin  Ishinds,  in  from  104-i;342  fathoms.  Tlie  most  t>l>i«l 
specimens  are  from  jVero  station  2071,  in  271  fathoms,  off  the  Hawaiian 
Islands. 

The  vtirious  figures  of  specin^ 
jireiit  viiricly  of  forms  which  h 

TEXTULARIA  AGGLHTIKAHS  d'OrbltDy,  vmt.  FISTULA,  new  mUtf. 

IttKcriptiiiii.  -In  fieneral  similar  to  tho  typical  form,  but  with  Ukral 
fistulose  projections  on  the  early  chambers 
tliese  in  the  later  chambers  hcconunget- 
tended  int^i  a  projecting  pcriplieral  bonlir: 
the  early  chambers  are  soiucwhal  «mn- 
pressed,  the  later  rotund  as  in  typicll  T- 
iigijlulinanii. 

Ijength  1-2  mm. 
Distrihuiion. — Niimeroiis      i 
this  variety  were  foumi  in   i 
Albatross  station  H30()7,  in    ' 
and    Nero  station    2071     (typcj,   w  ^"l 
fiithnms,  ))oth  near  the  Hawaiian  lidanii^'. 
also  from  Blake  Reef,  Vinccones  Strait,  oil 
southern  Japan,  in  24S  fathoms.     (Ti-pe, 
Cal.No.  8330,  U.S.N.M.) 

The  specimens  occur  with  the  typical 
form,  and  arc  apparently  a  fistulose  vaiielj 
of  it.  In  the  form  anil  appearance  "f  tlm 
extended  rim  on  the  later  chambw  it  M 

very  different  from  T.  sngithila,  xar.fistulosa  H,  B.  Brady,  whicli  it 

otherwise  in  some  ways  resembles. 

TBZTUIAIUA  HORItmA  Ba"- 

Text7ilarvi  horrida  Eooeb,  AUIi,  kiin.  bay.  Akad.  Wise,  imnchen,  CL  a,  ToL  IB. 
1893,  p.  270,  pi.  6,  figB.  U,  12  |r.  Aormifia  on  explanation  of  plate]. 

Description,. — Test  broad,  short,  comprcsseil,  composed  of  a  f«* 
low  chambers  directed  backward,  each  extending  outward  into  an 
elongated  process;  walls  rough,  made  up  of  cemented  particles  of  cal- 
careous sand;  aperture  a  cur^'ed  slit  in  an  indentation  of  the  inW 
margin  of  the  cliamber. 

Ungthn.37-0.S0mm. 


■BRA   OF  NORTH   PACIFIC  < 

<viion. — Egger'a  speoiraejis  were  from  Mauritius,     Tlie  speci- 
Ptti  here  in  from  the  lUwaiian  Islands,  AVr«  station  207],  in 

)II1S. 

'Uiilunar  form  of  the  luat-fcinnec!  chainbcre,  tlie  backwHnl 

of  the  outer  porliims  of  the  cliambers  anil  their  prolon- 

»erve  to  distinguish  the 


HJUUA  STUCTA.  ne*  (p«ln. 

fioB.— Test  iongunit  nar- 
row, coinposml 
of  numerous 
high  cliaml>ers, 
the  otirly  por- 
tion somewlmt 
roinpresse<l,  the 
Inter  portions 
nearly  circular 
in  ero8.s  setlion, 
the  hiter  (-hiini- 
bers  inlliiU'd, 
giving  a  lobiihir 
outline  to  llie 
test;  wall  arena- 
ceous but  nillier 
tiniootlily  fin- 
ished; sutures 
deep;  apertunil 
end  somewhat 
acute;  aperture 
an  ftnngatod  slit 
near  the  base  of  the  inner  Irorder  of  the  rlmniber. 

Length  up  to  6  mm. 

lUstribuHon. — Specimens  of  this  species  were 
very  eommon  in  material  from  Mbalroits  station 
IMHOl)  in  the  Eiisteni  Sea  off  southwestern 
Japan,  in  139  fathoms.  (T\-p6,  Cat.  No.  R33!, 
U.S.N.M.) 

This    is    one    of   the    largest    species    of    Tfxtu^ 
Uiiin   1   have  met  with,  and  seems  to  differ    fi-ora 
•  dwcribed  species  in  form  mid  siae,  and  in  tho  fonn  of 
lUnl    end.      Some    of    the     xpeeimins   hnd    4(1    or    more 


1  li.   m. 


TEXTUIASIA  CANDEUHA  d'Otblglv. 
r«i(uiariu  canddana  o'Okbionv,  iti   !>o  la  Sagrii.  Hii-t.  Fie.  Tol,  N»l.  Cijit,  U31, 

■■Fommimfferoe,"  p.  H3,  pi.  1.  tige.  25-27.— Fokkasjxi.  Mem.  Acad.  So. 

flolngna,  wtr,  5,  vol.  10,  1M2-19(M,  p.  137,  pi.,  fig,  8. 
Trxtuliiria  aagitluUi,  var.  amdeiarui  Miu-btt,  Joum ,  Ra\'.  Mirr.  Hoc..  ISaS.  p  SO; 

pi,  7.  %  n. 

Dfscription.— Test  elongate,  clul>slitiped,  tiie  early  portion  luirww, 
murli  compressed,  the  edges  almost  carinate,  slightly  tapering  to 
the  rouiid-poiiited  apex,  the  later  chambers  enlarging  rapi.llv,  niuA 
inflated;  cliaiiibera  numerous;  wall  rather  coarsoly  aronikntwuti 
aporture  in  a  broad  but  shallow  sinus  «l 
the  base  of  the  inner  margin  nf  ihi-rtwHi- 
hrr;  color  dark  gray. 

Lenglli    about    I    mm, ;    niicros[ihefic 
proloculum  about  0,015   mm. 
spheric  proloculum  iibout  0.050 

Distribution.— There  are  no  preriinislj 
recorded  stations  foi'  tins  species  In  tlu 
North  Pacific,     Fornaaini  refers  Tntn- 


113.  IT,  Htuiuunn"' 


laHa  polita  Schwager,  var.  injlaia  Goes  to  tlxis  species.  If  such  «»(* 
really  the  relationsliip  of  this  form,  Gofe's  specimeiiB  would  provid* 
records  for  this  area,  but  an  examination  of  Goes's  material  shows  i' 
to  be  very  different. 

The  species  was  found  to  be  abundant  in  the  region  of  thu  Htt«»* 
Uan  Islands  in  comparatively  shallow  water,  at  Mtro  stations  20ti 


:![)<l  in  materiAl  frum  GasparSUak  ife.  15). 

»ine  of  the  lUvsiua  speaataa  at*  nnr  nudi  etpukdnl  »t  ike 
:  xrtunU  ra<I.  fTtn  mew*  «  ibm  th*  fignrKl  ^fterimai-     Thk  ts 
.  i,..rialJy  acr«iltut«)  vbco  tkcy  u»  viewvA  UtmUr  so  ihst   tbe 
in  (>,i^  .if  ( ii^  «iHf  poctiott  it  aeoi. 

'  •  nr  uid  nuefaepbmc  fanas  were  found  in  ilie 
In  ibe  micnepbmr  (onn  lb*  t«riT  portion  u 
1  ^-        .:^^  .'.na  in  iilhH^  species.    The  nidbig  is  not  apfMreiU  - 
is  ibe  mefKloHpbenr  fonn. 


r>«>i/iVM  <qfflWl«.  w.  >9av  MIU.KTT.  J'vm   tUr.  Uirr.  $ar..  ISM.  p.  tfl, 
pU7.  fa.B. 

/''irrif<Mm. — Te»t  ft«e.  codnpraMd.  composed  of  otunerous  broad, 

'-•  i-hatnbcrs.  rnpklly  tocreasinj;  in  breadth  in  the  eaHier  rhainbeRi, 

mil  vifw  narrow.  »rtitHy  ((Otninl  at  the  Utrral  margins:  vaQ 

'  •inAy  ammrvofis:  ilUtol  aod  inner  walls  of  chambers  much  thick- 


u^l,  fonntDg  a  raised  ridge,  ohen  with  irre^lar  )>oKm>»s  extending 
l^the  proxiuud  ed^,  jieripKcru]  mar^  thin:  cbiinii>er^of  mrlierj 
softim  olisC-ure  iti  cvtemul  virw. 
Eth  1  mm..  mef!iU<M>j)beric  praloriilum  0.055  mm-  <tn  one  speci> 

bno. — SfterimeiLi  referml  to  this  species  were  ohtained  at 
fcNorth  Pacific  statiiiiL-i,  .Wro  stutjoiis  990  (type),  in  S59  fathoms, 
|l464.  in  H91  fathoms,  both  umc  Quam;  also  Srro  station  I20S, 
'  fnlhonw.  itoiith  i>f  Vokohuma,  ami  AlhatroM  statiini  H.t007, 
3  fathoms,  near  ihr  lUwaiiau  Islnndts. 
Vgff.—Cml.    No.  S3.TJ,    l',-S,N.M.     Apparently    the   recent    form  I 
I  hy  Millett  from  the  Malay  Arcliipelago  is  the  name  species. 
le  form  and  orruimciilMtion  of  the  test  will  distinguish  this  species  J 
^^  nthers  uf  the  genus. 


^H  Tatalaria  abbrtriida  v'UasnixT.  F'lr    Fu 

^H  S-12  (7-12).— Emcb,  SniMi  J»hib  . 

^1  FoB-tAsiia.  BaU.  S-ic.  G«il.  tul-.  vr^i 

^H  i-—H.  B.  ItRXOT,  PaKkm.  Mtd  Jose 

^M  18IM.  p.  SID,  ]>1.  43.  e^.  4.  ^.^TxiKi 

^m  1889.  p.  log.  |il.  5.  fig.  3— Faa_vut!>: 

■  vol.  10.  19D2-I9(H.  p   139,  pi.,  (if,  10 

^1  Dmeri) 

^m  apical  em 

Fio,  ai.— TKiTi.'Lt>u  taaBditt*.    x  m.   a,  triMnrnM.  nx 
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THrrniAKU  au«>vut& 


Dfgcription. — T<sl   aliort  uikI   broftil,  aataMrbat   rtimprvi**^!,  UiS 
apical  em!   bluntly  anil  the  apcrtiml  end  bcnaii! 


turirsmnoth;  apip- 
tun*  «t  iht-  iimer 
bonlA-  of  th«  f-ham- 
brr  rather  Danvr 
and  dpep ;  ooLic^nT. 
LragthaboiitOiO 
nua,,  bradth  0.6» 


.  rBOOT  TOT  ^^^^ 

parsntly  not  p^c^viollsl3F  rocordwl  from  lh»  North  Pat-ifii 
Kperimei)  in  from  tho  const  of  Japan,  Alhatrttaa  station  i 
fiirlionw. 

TCXTtTLARU  ASPEBA  H.  B.  Bi^f . 

TtJ-M'irla  o»jj*rn  H.  B.  Braeit.  Pn*.-.  Rnj. 
H»c.  Bdmburgfa,  vol.  11. 1882.  p.  715:  H>i>. 
Voy.  ChatUnga,  SbKilagjr,  vol. ».  18S*.  ii 
M7,  pi.  44,  &w.  B-13.— Eaokr.  Ahh.  kfio. 
btty.Aho'l,  Ww>.MQiic;h«>.a.n,vi)LlS, 
lHll.t,  p.  VO,  pi.  «,  fi^.  32. 
Fnir,  I'.S,  Sat.  Mg«..  V..1.34.1W8.P. 


A. 


«:^# 


h*»fvif>ti„n.     Tm(.  fr.'.'  ..r  u-lJicn-iit,  raibtr  broad,  sagbtlv 
MoiMWWbnl   i'iiiii|ir(n»tt>i|.  in  und  view  broadly  rtMindvd,  t.-(impi 


•  rbuobers,  wbich  are  infl«tc«I,  with  distinctly  depressetl  sutarra; 
MtilwrH  high ;  witll  cotu^cly  an-iitu-4'ous.  HompH  itnl  rtHi^hmisl ;  npciv  J 
jip  a  Huhdlipljral  opcnitig  at  Uie  base  of  tbe  inner  mor^  of  th«  1 
.mbfr. 

Lcofrth  1.26-2.'25  inin. 
f  i^rilnUwn. — The  only  North  Pacific  reriinl  for  this  ^jMx-ies  is  that^  J 

i  hv  Bn^,  fnitn  lhi<  vicinily  of  the  Hawaiian  Islamlfl.  Albatrosa  \ 

oil  04000,  in  1(14-213  fathoins. 

v\y  ItgurcH  spM-inKMU}  ^ruwint;  atlui-hnl  to  Ihc  tiurfare  of  the  J 
jEof  Rhabdammina.  They  are  summmleil  at  Iheir  atlm-hnifnt  j 
Kt  lighl-colort'il  material,  prohahly  rdtttcil  1o  Ihi-  uIIucIiihI  i-umUr-j 
Tills  habil  wuuli)  (tm<l  lo  separate  the  species  from  true  J 
laria,  whicli  is  typically  free. 

BMimp  reA[>ect^  ihe  «|)eci«»  is  not  «>  (m-atly  reniored  from  cer-j 
jftvpM'iL'!*  of  Vemruilina. 

Tsmn-ARiA  coSsn.  M*  UML 

'  Tatnieria  taffittula  DbFkancb,  w..  UuSs.  Kdugl.  S\r 
ni.  19,  No.  4.  1SS2.  pi.  6.  Be*.  l£a<l&6. 
TtrtuUna  troekut  11.  U.   Ukapt  tjmtt),  Rpp.  \'«y    Cin/Z/nj^t.  Znolu^y. 

ISU.p.  3es.  |il.43.n)(.  ITJDod^  IG   is.  19):i>1   U.  fiff,   l-3|nni  r  iroekut  ^ 

rijjh'*t»t.^Tesl  broadly  triaii^lar  in  fronl  *ncw.  aubcinnilar  ii 
1  front  view  tnpcriiig  nhrupdy  to  the  apex*  maririns  con-  ■ 
b  chambers  low  and  broad, 


,  Vp(.  Aluul.  Hiadl,, 


f 


diitim-t ,    limbatt'.   but 

lep;   wall    more    "c    b'^s 

^  urenaL-eou-s  but  usually 

^Muoothly  fiiii^iieil;  ajK-r- 

deprtHsion  at 

e  of  the  inner  mar^n  of 

bduunbcr. 

Il  0Ji5~2:2h  tarn. 

—Tills  sjiwtesoo- 

b  in  rather  shallow  water  in 

fatt*    porta    of    the     North 

Baffi  TLVords  il  from 

tsUtjoQ  IHOOn.  ill    104-213  fathoms,  in  the  vicinity  of  th»| 

1  l»lau<li<,  as  T.  IrifchUM. 

Wsynonymy  of  Teiiularia  trofhtui  illtistralea  well  the  rather  inter- 

(Tconftlsinn  thai  hiu  artsra  tbrotii^h  Ihe  dexire  to  unite  fiiinMil  and 

bl  spedes  under  tlie  same  name.    Brady  rarried  IhU  union  to  an 

!,  and  the  majority  of  later  writers  have  Ihh-ii  willing  to  ful-J 
■  Hie  fl\(tUing*r  rojtort  blindly.     Tho  lijnire  and  description  givi 
pjr  of  hilt  typiiol  Trjiviaria  tntehm  from  the  cretaceotM 
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of  France  both  vatt  for  an  entirely  difTorent  form  of  test  froBi 
recentspwies  usually  passing  under  Mint  name.  Ind'Orbigny'asp 
the  test  ia  distinctly  flaring  with  concave  sides,  the  sutures  flusli 
not  limbate,  and  the  broader  aperlural  end  of  the  teat  rnncave. 

The  common  recent,  species  has  a  tapering  lest,  but  instead 
broadly  flaring  later  growth  tends  to  increase  in  diameter  less  raj 
as  it  approaches  the  adult  condition.  As  a  result  the  sides,  ins 
of  becoming  very  concave  are  really  convex,  ami  ratlier  strongly 
The  sutures  as  a  rule  are  linibnlc  and  the  chambers  typically  ovc 
slightly,  giving  a  test  of  greally  difrorent  appearance  from  d'Orbig 
figure. 

After  a  study  of  a  considerable  series  of  foraminiferal  mat«rial  I 
various  European  Tertiary  and  other  deposits,  especially  from  Fra 
I  have  been  struck  with  the  very  considerable  difi'erences  thai  np 
between  the  species  of  these  fossil  faunas  and  recent  material, 
resemblances  are  for  the  moat  part  small,  and  to  unite  any  consi 
able  number  of  these  fossil  species  with  the  recent  ones  would  n 
ignoring  the  very  real  differences  that  exist.  To  unite  them  or 
plea  of  great  variation  ia  not  a  position  strengthened  by  a  stu<i 
large  series  of  recent  material.  Therefore,  it  has  seemed  to  me 
to  call  attention  to  certain  of  the  apparent  discrepanciet 
originated  in  this  way  and  to  try  to  correct  them. 


TEXTULARIA  RHOHBOmALIS  MIIMI. 

Trriulnri'i  rliitmbMali*  Millett,  Jnuni.  Roy.  Mkt.  R'I'.,  189B,  p.  5.W.  {d. 
Description. — Test  elongate,   tapering,  apical  eml   rounded, 


tural  end  broadly   rounded,   in 


tribution  of  this  specie.s,  it  i 
subtropicid  waters. 


quadranguhir  or  rf 
boidal,  the  sidea  slightly 
cave,  the  sutures  dist 
somewhat  depressed,  cilT 
waH  calcareous,  bya 
coarsely  pexforat*;  «pei 
a  deep  rounded  opening;  I 
white, 

length  0.34-0.60  mm. 

Distribution. — Not  hitl 
recorded  from  the  North 
cific.  One  specimen 
found  at  Nero  station  S 
ill  .'i.D  fathoms,  near  the 
'^  waiian  Islands.     From  ' 

may   bo  leanied  of_ 
apparently  coulined  to  t 


FOBAUINIFBRA    Of    KOKTU    I'ACIl'lC   OCl 
TEXTULaBIA  CAIUnATA  d'OiblW. 

rtitlmiH  mnniilii  D'ORaiiixr,  Aou.  Sci.  SbI..  vol.  T, 

k'ieiuie,  1846.  p.  247.  |t|.  14,  figs.  a2-M-— 11.  B.  Hmapt.  Rvy. 
OuOUagtr,  Zoology,  vol.  9,  1»I4.  p.  3«0.  pi.  4'i.  ^.  15.  10— Eiiqkr,  Alilu 
t»y.  Al»d.  W1«.  MOnchon,  G,  n.  »<>l.  18.  tssa.  p-  270,  pi.  6.  figH.  3tMI,- ' 
PUJ.T.  llrp.  U.  8.  Nttt.  Mm-  189?  (l»»t.  p.  2m.  pi,  29,  %  1. 
mtuin  eari'iatum  Bckwaobh.  IkiU.  U.  Cum.  G«ol.  lUiL.  vol,  8,  1877.  p. 

pi.,  fig.  or. 
wm/»rion. — ^Test  somewhat  pIoiikbI'',   fairly  broail,   mmli  inm-J 
«1  toward  (Ik>  eilgps.  sliarply  rlinrahic  in  mil  view;  clmnilx.' 
Ibind  Itroftd.  the  i^iilurps  stronirly  liiiibtilf,  ruiiiiiiiK  nut  into  nciitely 


poialeij  spines ;  wall  coarsely  arenaceous;  api^rturo  an  plongale  slit  at  | 
jB  base  of  the  inner  margin  of  the  cliamber. 
iffl^h  1-1.5  mm. 

ittrihUion. — Tlie  only  North  Pacific  reconl   for  this  species  i 
It  of  lie  OiaUengtr  station  209,  in  05  fathoms  off  tlie  Phihppinea,  \ 
tit  is  rerorde*!  by  Bratly  as  "loterahly  abundant." 

TBXTULAIUA  SIPBONIPBRA  I 

faluiitna  nph-Hii^rra  U.  H.  Biiaot.  Quart,  Jcurn.  Mkr.  Sii..  vul.ai.  1881,  p.  53r| 
lU'p.  Voy.  CAoi/FBflCT.  Zoology,  vol.  9,  1884.p.  3fi2,  pi.  42,  figi.26-2».— tliaOiT 
Pmr.  U.  S.  Nal.  Miw..  vul.  34.  1908,  p.  i;tO- 
Spftipl*rto  ^phani/tra  Chapman,  Pnic,  Roy.  Siw-.  Victoria,  vol,  22,  1910,  p.  272,  j 

pi.  3.  fig.  1. 
/>Mcri;)(ii>n.— T«8t  free,  elonj;ate,  subcylindrical,  tapering  toward'' 
'tie  iniiiiil  ond,  where  it  is  often  somewhat  twisted  and  flattened;  end 
>!<■*  liruudly  ovhI  with  six  nr  eight  projecting  portions;    chambera 
I'lw  nod  bniad,  the  earlier  flattened  and  jiroduced  into  fistulte,  the 
IjiiL  with  three  or  four  jirojections,  formini;  vertical  rows  with  thos 
'  tin-  chambers  directly  above  and  ix'low;  ends  of  the  projectionaJ 
'flidly  iij>en,  occasionally  tdoaed  and  bhintly  rounded;    wall  arena- 
"'"us,  of  medium  thickness;  surface  shghtly  roufihened. 
f*nElh  1-2.5   mm.;   meKalnspheric  i)roloculum  in  one  speciniea 
"■"*  mm. 
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Distribution.— T}\is  s]>prios  seeuiB  to  Iw  limited  tn  tlio  Indo-Paciflf' 
region  ami  is  best  developed  in  shallow  Wttt^r  in  ills'  vicinity  -if  cmiiiI 
reefs.  Braily  records  it  from  40  fnthoms  on  the  corai  rt'ofs  of  Hnno- 
lulu,  Hnwaiian  Islands,  and  Bagg  records  it  from  a  singi*"  vl^wfrow 
station,  H4567,  in  1,307  fathoms  off  the  same  islands.  Tliis  is  pnib- 
ably  a  taae  similar  to  those  alreiuly  menlitmed  where  currents  have 
carried  the  tests  of  shallow  wat-er  forms  into  the  deeper  wBt*>r  outside 
the  reefs.  I  have  not^d  the  species  at  AVro.station  2042  in  55  fathoms 
and  Albatross  station  H3007  in  323  fathoms,  both  near  the  Hawtuisn 
Islands,  and  AJhnlrosir  station  II4SS11  off  Bhike  Reef,  soiilhem  .lapaii. 


in  31b  fathom,s.     This  Inst  station  is  the  one  aln-ixdy  noted  at  which 
there  is  developed  a  decidedly  southern  coral  reef  fauna. 

Chapman  has  found  specimens  of  this  species  in  which  thu  JWg>- 
lospheric  proloculum  was  followed  by  ii  short  sjiiral,  and  refers  the 
species  to  the  genus  Splroplecln. 

TSXTOIAIUA  raCOnSPlCUA  a.  B.  Bndy. 

Ttxlularia  incontpifua  U.  B.  Bhady,  Rep.  Viiy,  Challmgfr.  Zcalugy  viil.  B,  iWi 

p.  357,  pi.  42,  Qgs.  6(n.'.— MiLLKrr.  Jouni.  Roy.  Micr.  Sor.,  I899,p.5S7.pl.'i 
fig.  1. 

Descriptiov. — "Test  short,  subeonical,  eompi^essed  laterally;  di*tw 
end  broadly  elliptical,  truncate  or  somewhat  concave; 
Segments  few,  about  six  in  earh  series,  placed  transvets 
flush  e.\temally.     Walls  tliin.  hyaline,  perforate. 

"Length  ^io  inch  (0.25  mm.).' 


' ;  apex  Poiind*^^ 
ivetsely;  tf||^H 


FOBAMINIFEBA  OF   NOBTn    PACTFIC  OC 


W9M 


».— TiiTinjw*  isroxanctni. 


t ^button. — Braiiy  recorded  ttiis  siwcies  fponi  lliivn  Pscific  stH-J 
,  iiHf  ftt  which  ifi  in  the  North  Pacific.  OkaUenger  Btation  232,  m  f 
rmhonis  on   the   n>ialonmM~i:imiw\    smith    of  .Tajtan.     MlUett 
nU  the  sjjecips  from  the 
l;liiy  Archijx'lftgo.     T  \\AVf 
nm  foimd  the  sjMTics  in  ihn 
miilerifll    I    havo    i>xnmincil. 
T!if   above    description    and 
;i:urrs  arc  fitmi  Brady. 
\?  Doled  bvMilletl  tills spe- 
has    wrtain    oharact*rB 
iclik^some  of  the  Rotalidie 

lllike  any  vif  th^olher  species  of  TfXtularixi.    In  its  aperture,  also  as  | 

dboth  hy  Brady  and  by  Millett,  ihissamo  resemblance  is  noticed.  I 

Bay  be  a  Diteorhlnn.  with  chambers  extending  half  way  aiwut  the  ] 

nference  of  the  test,  but  a  study  of  the  apical  characters  and  i 

I  Arrangement  of  the  early  chambers  should  detorraine  this. 

TKrruLARIA  POUDM  Puk«  and  JoD«. 

nidaria  foli'ii"  Parkfn  :iiii1  Jones.  Philua.  Trans.  Roy.  Soc.  vol.  155.  18«5,  pp. 

370. 420, pi.  IS,  tig.  U'.— MOBum.  Ueiir.  Mwn'cfauiia    Insfl  Mauriiiii!^, 

p.  82,  pi.  8,  figa.  18-17.— Bbaoy,  Rep.  Voy.  Challenger.  Zoology,  vol.  0,  18S4,    ' 
I».357,  pi.  42.  figs,   l-i.— EooBB.  ,Vl>h.  kflii.  bay,   Atad.  Wits.  MBncheu,    ' 
CI.  rt.  vol.  18,  18ii:i,  p.  272.  pi.  6,  figs.  27,  28.— RHUMBLEn,  Zool.  Jahrb., 
Alilml.  Sy9l.,  vt.i.  24,  190(1,  p.  59,  pi.  5,  figa.  51,  52.— B400,  Proc.  U.  8.  (.'at.    ■ 
Man.,  V(.|.  34.  1908,  p.  1 

n-. — Test  free,  much  flattened,  broad,  triangular  in  front 


iH;chainbers  broa4l  and  low  in  lat«r  development, earlier  the  lesB 
i,  Uu)  tmier  and  distal  margins  tliickcncd  to  form  a  raised  ridge; 
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penpheral  margin  thin,  surface  smooth;  wnll  fairly  thick,  clpnrly  per- 
fortilp,  prnloiiihim  nniiulfd  or  often  somewhat  quadrsnj^lnr. 

Ijcngth  0.18-0..54  mm.,  proloc-ulum  in  romided  form  0.02-m.li:iti 
mm,-  in  diameter,  in  quadranjjidnr  fonn  0.027-0.036  mm.  hif;h  and 
0.05.5-0.066  mm.  m  breadth. 

Di8fT'ibul.ion. — The  distribution  of  this  species  ia  a^nin  in  the  IiiiJii- 
Parific  region,  although  it  was  not  found  by  Millett  in  t\w  Malay 
Arcliipelago.  It  has  been  i-ecorded  from  the  Au-strnliun  rfgiou,  fmiii 
about  the  Fiji  and  Admiralty  Islands,  and  from  Mauritius,  From  Iho 
Hawaiian  Islands  it  was  recorded  on  the  coral  i-eefs  of  Honolulu,  iO 
fathoms,  by  Brady,  and  fnira  Albatross  station  U4017,  in  30S 
fathoULs,  by  Bagg.  Rhumbler  ifcords  it  from  shallow  water  at  Lay- 
san  Islam].  I  have  noted  specimens  f  rctm  two  A'tro  stat  ions  off  thp 
Hawaiian  Islan<lfi.  2033  and  2071 ,  Jn  249  and  271  fathoms,  respectively. 

This  in  its  form  and  ornamentation  is  in  many  wa^-s  a  rather  uaiqutt 
Bj^cies.     The  occurrence  of  ilouhle  lests  hiia  been  noted  by  s 
writere. 

TEXTULARIA  APBRTIIRALIS.  new  Dime. 

Teztvlaria  toUla  (ScHWAtieii],  viir  ijijlaia  lioEa,  Bull.  Mus.  ("nmp,  ZuSt, 
mm.  |j,  42.  pi.  5,  flga,  I'X 

Descriplion.^-Test  tapering,  triangular  in  front  view,  tlie  initial 
end   acute   and  cojnpressod,    llic  later  portion  inllat<>d,  «ith  Hg^ 

^^^^^  cluimbers;  the  end  view  broadly  uvaJi 

^T       ^^k  wall  composed  of  very  fine  almos*' 

^^^k         ^^k  amoiphoiis   material,  smooth;  aper- 

^^^^^L     ^^B  ture   a  much  elongated   sUt  slightly 

^B-i  T  i^^k^^V  above  tlie  hose  of  the  inner  mttp^ 

^^■■■^^^^H  of  the  chamber,        adult  ^pecimrr*^ 

^^^^^^^^^^m  divided  in  the  median  plane  to  UirC^ 

^^^^^^^^V  two   apertures;   aperture   oft4>n  buV 

^H  ^^^^^^H  dered  by  a  slightly  projecting  raU^^HI 

^B  ^^^^^v  color  white.  ^^H 

^K  ^^m  Length  1.45  mm.  ^^H 

^^fc^^  ^^  Distrihufi-on.—Gocs  descrilied  v^^ 

^^^HV  M  sjiecics  from  Alhatro8$  station  D3vir   ' 

^^H^^^^       ^S^^       V^^  in   1,201   fathoms  off  the  westc^is^^ 
^^^H      ^^f     V^^r 
^^p           ^V          ^^P  An  examination  of  GoEa's  oripo^ 

^m  ^m  materiid  does  not  seom  to  show  (J** 

^M  *  '  reason  for  uuiliug   lids  species  witft 

^B  "  35  '^  Tfitularia  solit^i  (Schwager)  even  *^ 

^H    Fitiii.  ;n-sB.-TK»Tn.*iii*  ipii>ri'»*u.<.  H  Varietal  form.     With  itj*  pculi**^ 

H      m«;  *'«B'mi"^x  a'!r',F.a.%"^  inflated  udult  chamb.-re  and  its  (.emi- 

^H      A»iM  o'oss.)  ency  to  divide  the  aperture,  it  ■iwin" 
^^^  to  be  a  very  distinctive  species,  and  as  iiifnin  has  ijready  be*"!! 
■■■^lis  y;i-ini--,  I  propose  the  abov(>  name  for  llus  species. 
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TsrruLASu  PLnrrn.  o*w  ipKieB. 

ulvlllna dji^f iifi'naiia  Kunt  ipurti.  Hep.  i:.  S.  Nut.  M<i>..  1N)7  IlKDlli,  ]>.  2»4.  ] 
29,  fig.  4  lin  pari)  [nol  T.  agiihtliruiiu  irorHgny), 
r"*«toTa  ruffOdo  Baoo,  Pn--.  l',  8.  Nal.  Miw,,  vi>l,  :m.  IIKW,  ji,  IHI  (th 

(tttSM-)]. 

)i'*cri'p(ion. — Tost  trionffuliir  in  front  view,  irregularly  rhombic  i 
I  TtPW.  rapidly  iiicrcajsing  in  size  from  tlie  early  portion,  rathi 

,  but  somewliHt  comprt'sscii  lak-rally;  chambers  numerous.  \oH 
I  bnintl,  induteil,  separated   by  rather  deep  sutures;  wall  \ 
r  arenac4'ous  but  smooth  au']  shining;  api-rtun-  an  eiunguled 
[iillv  abtjve  the  inner  bast*  of  tlie  ehaniber,  often  with  a  slight^ 
d'lip. 
th  about  1  mm. 

ribution. — Si>ceimoiis  i-eferred   to 
•jESofrtwtff  station  H2Rnn,  l.-iai  ralh..ni.«. 
»Ti(i  Nl  \rro  stations 
1294,  1,417  fathoms, 
"frtlicB^nin  Islands, 
n.i  !4(H    (type),  in 


this  s])eeies    were    fnund    nd 
■asl  of  theHawaiinnlslamlfl, 


"'1    fntlioms, 


also  at  Tus- 
station  5.S,  in 
fathoms,  near 
Bonin  Islands. 
BBgLTcr^irdsthiasite- 
'"■*  iiniler  the  nanu^ 
"f  Tftiularia  ruffoaa. 
'"  u  study  of  ids  »e- 

''  fteil      material       n-  ■«'  -Truh-Hkh  mikih.     ■  m.    o,r».l.^t  nrw:  t,, 

l"'w.    Tlie  figured  "" 

»I'<'cimens  wvre  tmm  Alhfihi'fm  slalimi  II  l.ili.s.  in  1,^74  farhoi 
'li'' IlAWiitiun  Islands. 
^— £yj«.— Cat.  No.  83:13.  L'.S.N.M. 

^Hb  Itw  lifniivii  given  by  Flint  t  liis  species  is  nmftised  with  Texiuiari 
^^Bhlinnnt.     This  sjiecies  differs  mueh  from  tyjdeal  7.  a^tflutiiuin«  ii 
^^*|Bi*alPrIaI**rH!  compression,  I  he  bmader,  more  triangidar  form.tlifl 
'"W  bmotl  rhaiiilH-rs,  the  rhombie  or  almost  t[uailrangular  nulHne  j 
011.1  vvMfi  nnd  the  broad  aperture  with  its  rais^-d  Imi-d'T above  the  ba* 
U  ti»  clMmtter,  as  well  a"  in  the  much  smoother  and  polishe<l  surface.-] 
fl  Kpmnps  may  be  fnund  to  Im-  rather  common  if  it  is  eurefullya 
luiithrit  fr-tm  the  others  with  which  it  has  l>een  eimfuseil. 

nXTDUUUA  CRBSCBNTIVOBMIS.  oav  ipMlM. 

Tiftitm. — Test  elongate,  slender.  Iiijieririg.  the  inilinl  end  subik- 
f,  b  shIo  new   rresrentiform,  gradually  increiifiing  in  size  from 
J  cud,  in  end  view  broadly  rnunded ;  rhambers  numerous,  tbej 


Rt'LLETtN   "I,   ITNTTED   RTATFS    ' 

I  earlier  broad  nnd  low,  Itecouimt;  liif^lior  u\  luloi  ili>vi'|ii|)menE 
laat  formed  chamfn'rs higher  tliaii  brotuJ;  sutiiirs depressed  anil.  *ith 
ihe  soraewliiit  tuuiiil  chambers,  giving  asuiiious  uiitliiK'  to  the  Irsl; 
wall  arenai-eous  but  of  fine  material  ami  smoothly  finished;  aperture 
narrow,  sU[i;htly  above  the  base  of  the  inner  border  of  the  diatnlM-r. 

Length  about  1  mm. 

IHitlribution. —^Tbis  species  wos  found  near  the  Tlawaiiaii  Inlands  Ht 
Nero  Htation  2034.  in  175  fathoms, 

Type.— Cm.  No.  8334,  U.S.N.M. 

This  species  in   some   wajjeots  resembles  BoUnna   but   in   most 
characters  ia  a  Teitujaria.     The  curva- 
ture of  the  (I'fit  in  Nidc  view  ia  marked. 


TEXTUL*RIA  CONCAVA  (K«ire»l, 

Phninitim  aynearum  Kabheh.  Sim,    kftis,    Akiwl.    tt'iiw  .  Winn,  v«l.   ftf,   IM». 

p.  1211.  pi.  1,  %.  3. 
Trxtularui  TOiicuifl   H.  B.  Bhady,   Rt^p.   V'oy.   Challrngrr,  Zoology,  vol.  9,  l»4, 

p.300, 1.1.42,  liga.  11,  l^|ll.^tpl.^3,fig.  ll|.^Wmr,frr,  Pni-.Boy.IfiAAna., 

BW,  3.  vol.  1.  1891,  p.  47].— EtiOHR,  Alih.  kCn.  bay.  AUd.  Wite.  MOncJiwi. 

CI.  n,  vol.   18,  1993.  p.  271,  pi.  fl,  ligs,  3,  4  (?],-Goks.  Bull.  Mu*  CnOp. 

Z06I,.  vol.  29.    1896.    p.  42.— Flint.  Kop.   U.  S.  Km.  Mu*,,  1897  (1«W). 

p.  283,  pi.  28.  %.  5.— MuAETT,  Juiim.  Roy.  Micr.  Six,,  1899,  p.  M8,  pi.  ?. 

Sg.  S.^^iDESOTTOu,  Mem.  and  Proc.  Mnnch<<8t<<r  I.i[,  and  I^ilta.  Sw<, 

vol.  49,  No.  S,  1905,  p.  7,  pi.  1,  %.  11. 

Descnjition. — Test  tapering,  becoming  broad  in  the  adult,  com* 
pres-sed,  broad  faces  often  distinctly  concave;  chanihei's  low  auJ  liru*''' 
Sfiuareiy  truncated  laterally;  wall  arenaceous;  aperture  »  nairOWlJ 


I    viow.   t'oiupiisi 
siitiirps,   makini:;  thq 


L   OF    NDIiTH    P\CI!'1C    OCKAN. 

Uptical  opeiunt;,  surrounded  by  a  rainBd  li|),  Bumewhal  abo" 
»of  the  inner  wall  of  thf  chiUiilHT, 
f  Llanelli  0.5-1.0  mm. 

ribution. — This    species    is    appai^Dlly    not    common    i 
ifth  Pacific.     It  has  been  noted  otcasionally  in  the  material  from 
II  tlic  Hawaiian  Island-i. 

TBXTULARIA  CATBHATA.  nB»  specie 

l>..smi>tion.—Test   elongate,    niuiidcil    in    cue 
iniiaiwl  chambera    separated  by  ratlier 
iiiillirif  of   the    test   sin- 
iialp;      wall       somewhat 
I'imrsvl}'  arcnnceoiis ;  aper- 
liire  in  the  early  rharaliera 

it-tike  at  the  ventral  bor- 

bot  the  inner  margin. 

miUt  chambers   ^ail- 
f  moving  away  from 

Bmarf^ii  and  in  the  last- 

picd  chamber  subt«r- 

M  and  rounded. 
piigtb  about  1   mm.; 

pcrosjilieric    pndoculum 


Putrihition. — This  ape- 

I  was   obtiiined    from 

I  Am>  stations  in  the 

*«l*raNorlliPacific,sta- 

'i-mllBo  tlype),  in  1.907 

f'"liOTiis  ami  station  1320, 

'"  -'.048  fathoms.     These 

■'Bfions      are       lietween 

'"koiiama    and    Guam, 

""     occupied     nn     the 

'"  f  hern  voyage,  theother 

^  Ihe  return.     They  are  hut  a  few  miles  apart   and   the  ilifference  I 

leplh  is  unimportant. 

V^jc.— <:'at.  No.  8335, 1'.S.N.M. 

tbe  iiiicrospberic  form  of  the  species  which  is  here  fif;'"^''  ''*' 
small    chambei3   in    a   coil    about    tlie    proloculum.     Then  I 
W9  a  series  of  broail  low  chambers,  arranged  biserially  (fig.  40.)  J 
i  species  as  this,  with  thL>  terminal  rounded  aperture,  have  ' 
essential   characters   different   from    the   typical   specie*!   of 
Ivlaria   with   the  flongatcd   aperture   at   the   base  of  the  inner 
liese  forms  liere  described  are  evidently  directly  related 
rtularia  as  is  sliown  in  tlieir  early  development. 
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FXhis  Species  has  a  slight  resemblaiKV  in  its  last  chamn 
r  (npJionrUa  Reuse,  but  is  not  u  Unudnjina.  Iiaving  ] 
rraJipoment  tipveloped  dirpftly  after  the  coiled  scrips  0 
i  thp  younp. 

TSZTITLAfiU  CRASSISSPTA,  lU 

[  Description. — Test  broad,  much  compreswcii,  in  end  ' 
ingular,  composed  of  rather  few  chambers,  the  itarlicr  It 
broad,  the  later  shorter  ftud  coniparalivel 
walla  coarsely  arenaceous;  borders  of  ch. 
mueh  tliirkened  and  appearing  as  raiai 
lions  witli  depressed  areas  between;  nj 


mi 


specK's  fl 
Ibatrosa  station  H3007,  in  323  fathoms,  near  the  IlawaJ 
i  Type.— Cat.  No.  S336,  I'.S.N.M. 
In  some  respects  this  species  sugjtestfl  Tfxtularia  foOi 
wUIy  distinguishable. 

TKXTULAniA  QDADRILATERA 

Trilularia  quadrilatrra  RcuwAr.EB,  Noi-am  Expiil.,  Gw>I.  Thfil,  vrfTS 
253.  pi.  7,  fig.  10.— H.  11.   Bradv,  Rep.  Voy.   ChalUngn,  Zooldgy 
18M,  p.  3M,  pi.  42,  figB.  8-12,— Fukt.  R«p,'U,  S,  Nat.  Mhh 
p,  283.  pK  28,  fiR.  3.— MiLLBTT,  Joum.  Rt-j.  Miir.  Soc.,  IB99,J 
fig.  3.— Uabo,  Proc.  U.  i?.  Nftt.  Mm.  vi>l.  34,  1(108,  p,  131. 

Bolivina  (piadrilatmi  WninHT,  Proc  Roy.  Iriril  Acad..  «er.  3,  vol.  1 

Description. — Test  elongated,  slender,  very  slightly  ' 
ud  view  <|uiulrilatertil,  the  angles  usually  carinate;  chamhe 
ad  narrow,  running  bock  obhquely  on  the  outer  bordor,  comp 
llie  initial  end  of  the  test  often  with  a  atnut  spine,  occaaitinali 
tevoral  small  spines  or  smooth  and  broadly  rounded,  thi 
ibambers  sometimes  with  one  or  more  longitudinal  raised 
for  a  short  distance;  wall  hyaline,  distinctly  i)erforftle;  aper 
side  near  the  distal  end  of  the  chamber,  sometimes  oh 
bngate,  but  somewhat  variable. 

Tjength   up   to   1.2   mm,,   megalospheric   proloculum  I 
,  microspheric  prolucnluni  0.012-0.023  r 


9a,  j^ 
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DistribHtimt. — Tlic  (listnbutiori  uf  thiH  sjimns  is  very  interesting.  I 

Accopdinp  lo  thp  f 'ImUentjer  report,  it  wna  Tound  once  in  the  South  1 

Allniilir  am!  at   n  niimlier  of  stations  in  llie  South  Pacific,  in  from  I 

4HlT')  !,:iri()  fathoms.     Flint  records  it  from  near  Colon,  Canal  Zone,  I 

111  s%  fathoms.     Baj^  records  it  from  two  stations  near  the  Hawaiian  1 

I  liiniis,  station  H4430,in  1,M4  fathoms,  and  sUition  II4568,  in  1,274  j 

'Imma.     In  the  material  I   have  examined  it  has  occurred  very  I 

ijnjiientJy  in  the  western  North  Pacillc.     Off  the  coast  of  Japan  it  I 

I  often   noted  in   the   AlhalroHs  material,  and    also   in   the  -Vf ro  | 

erial  from  the  line  of  soumlinfrs  between  Yokoliamft  and  Oiiai 

I  ileptlis  ranf;e  from   191    to  891    fallioms,  with  a  Mnf-le  record^ 

1 1,:>»0  fathoms. 


Mh  microspliei-ic  and  megalospheric  forms  occurreii  in  the 
brial  examined.  In  the  mierosphcric  form,  wliich  is  not  com- 
Vthf  pi-olfiruhim  is  veiy  small  anil  the  initial  end  of  the  test  very 
p  full  width  of  the  test  not  being  attained  until  near  its 
Bilplion.  The  mirmsplierie  proloculum  in  the  specimens  oxam- 
■  Taried  from  0.QV2  to  0.023  mm.  in  diameter.  In  the  megalo- 
ffic  form  the  proloculum  is  much  larger,  often  of  nearly  as  great 
meter  as  that  of  the  completed  test  and  gi-eater  than  the  tliick- 
I  of  any  other  portion  of  the  test.  This  fofra  is  therefore  usually 
papering,  with  nearly  parallel  sides.  The  megalospheric  proloc- 
BTariod  from  0.076  to  0.115  mm.  In  the  n^conl  kept  the  ratio 
squency  of  the  raegalosplieric  to  the  microspheric  form  was  ' 
It  6  to  1. 


•t.  Witt 

t  (AM 


This  spewM,  as  Hrs  l»en  su^gpsted  by  vftrioun  authors 
[like  Bolivina  in  somt-  respects  than  like  the  other  species  of  7 
1 1  have  left  it  in  Um  latter  (jt'nus  fi)r  the  present,  nut.  wiUi 
[doubts. 

Both  forms  of  the  sjM'cies  fti-e,  so  fur  as  has  been  notfl 
}  coiled  swries  of  chambprs  in  the  early  development  c 

character  which  seem.-*  chn 
of  the  microspheric  form  in 
lies  iif  TextuJaria.  This  woul 
place  the  species  as  a  higlilys] 
(ine  which  in  iUs  arceleration 
npiiu-nt  had  skipped  tliia  atl 
iintDrrenv  evon  in  the 
f.irm, 

TEXTULARIOIDES. 


I >rxcri p( ion .—Ti:st  attW 
ins  "f  a  TfXtulariaAike  son 
Ur-s.  arranged  in  two  series,  I 
ln'o:  iif  one  series  alternating^ 
..f  lkeuther;wHll  urenaceous; 
nn  elongated  sUt  in  a  depi 
the  base  of  the  inner  marg 
chamber. 

Type  of  thf  genu*. — X 
injlnta.  n<'w  sjKrit 

This  genus  is  closely  r 
Itihtriii,  l)eing  mainly  distinff 
I  he  iittac)ie<l  habit  and  th(«c< 
changes  in  the  stnietuR'  o& 


reUl 

I 


TEXTCLAKIOIDES  mKATAJ 

Description . — Test    attiH 
gate,   slender,    biserial.  coin 
alternating  series  of   chaml; 
slightly  wider  than  high;  suli 
(iistinrt;   ebambei-s    Inflateil 
winuous;  wall   coarsely  iir 
'  apertui'e  an  ehmgated  sUt  in  a  ilepression  at  the  ventrfli 
the  inner  margin  of  the  chamber. 
Length  2.5  mm. 

DMfriiufioH.^This  species  was  found  alhiched  to  a 
bahelldredged  bythe  Afhatrosa  at  station  I)4000,in  139- 
I  the  coast  of  Japan. 

Type.— Cat.  No.  s:i37,  II.S.N.M. 
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Apparently  this  specimen  is  megalospheric,  as  the  chambers 
immediately  succeeding  the  proloculum  are  arranged  biserially,  with 
no  trace  of  a  coiled  series  of  chambers.    The  species  is  a  lai^  and 

strikmgone. 

Genus  BIGENERINA  d'Orbigny,  1826. 

Bigenerina  d'Orbiony  (type,  B.  nothsaria  d'Orbigny),  Ann.  Sci.  Nat.,  vol.  7, 
1826,  p.  261.— H.  B.  Bsaot,  Rep.  Voy.  ChaXUnger,  Zoology,  vol.  9,  1884, 
p.  368. 

Description. — ^Test  free,  elongate,  composed  of  a  series  of  biserial 
chambers  in  the  early  portion,  followed  by  several  chambers  uniseri- 
«Dy  arranged;  aperture  typically  an  oval  or  rounded  opening  near  the 
middle  of  the  terminal  face;  walls  fairly  thick,  arenaceous,  usually 
fairly  coarse,  but  sometimes  of  fine  material  and  smooth. 

The  specimen  figured  originally  by  d'Orbigny  is  rather  charac- 
teristic. It  has  twelve  biserially  arranged  chambers  followed  by  a 
uniseriaJ  series  of  four  chambers.  In  his  sectional  figure  crOrbigny 
shows  the  apertures  of  the  early  portion  as  truly  textularian  on  the 
border  of  the  inner  margin  of  the  apertural  face,  between  it  and  the 
preceding  chamber,  while  in  the  uniserial  chambers  it  becomes  a 
central  opening  in  the  middle  of  the  terminal  face  of  the  chamber. 

Later  authors  have  included  in  this  genus  a  great  variety  of  species 
with  characters  not  in  accord  with  those  established  by  d'Orbigny. 
Brady,  in  his  synonymy,  gives  a  long  list  of  genera  which  he  places 
wholly  or  in  part  in  this  genus. 

As  shown  in  B.  arenacea  Bagg,  there  are  ai)parently  both  megalo- 
apheric  and  microspheric  forms  present.  In  the  microsi)heric  form 
the  early  chambers  following  the  proloculum  are  coiled,  as  in  the 
nucrospheric  form  of  various  species  of  Textularin,  and  like  both  forms 
in  Spiropl^eta.  Later  chambers  are  biserially  arranged,  as  in  Textu- 
^aj  and  those  of  the  last  formed  group  are  arranged  uniserially, 
giving  the  generic  character.  In  the  megalospheric  form  the  coiled 
^'hambers  may  be  wanting.  As  in  other  types,  the  microspheric 
form  of  the  species  attains  the  larger  size. 

BIOXllXRIirA  NODOSARIA  d'Orbigny. 

.  BigeTurina  nodimaia  d'Orbigny,  Ann.  Svi.  Nat.,  vol.  7,  1826,  p.  261,  pi.  11,  figp. 
9-11;  ModMes,  1826,  No.  57. — Parker,  Jonks,  and  H.  B.  Brady,  Ann.  Mag. 
Nat.  Hist.,  eer.  3,  vol,  16, 1865,  p.  28,  pi.  2,  fig.  62.— Terrigi,  Atti.  Ace.  Pont. 
Nuovi  Lincei,  vol.  33,  1880,  p.  192,  pi.  2,  fig.  28.— 11.  B.  Brady,  Rep.  Voy. 
Challenger,  Zoology,  vol.  9,  1884,  p.  369,  pi.  44,  fign.  14-18.— Wricjht,  Proc. 
Roy.  Irish  Acsd.,  aer.  3,  vol.  1,  1891,  p.  471.— (joeh,  Kongl.  Svensk.  Vet. 
Akad.  Handl.,  vol.  25,  No.  9, 1894,  p.  37,  pi.  7,  fign.  313-315  [316-323?];  Bull. 
Miw.  Gomp.  Zo6l.,  vol.  29,  1896,  p.  44.— Flint,  Ann.  Rep.  U.  S.  Nat.  Muh., 
1897  (1899),  p.  286,  pi.  31,  fig.  4.— Millett,  Joiim.  Roy.  Micr.  Soc.,  1899,  j). 
564,  pi.  7,  fig.  13. 
Ttxtukaia  offghUinani,  var.  nodosaria  Parker  and  Jones,  Philon.  Tninn.  Roy. 

Soc.,  vol.  165,  1865,  p.  371,  pi.  16,  fig.  25;  pi.  17,  fig.  80. 
OkttfuHna  gUgaiu  Kabbbb,  Novcara  Expcd.,  Geol.  Theil,  vol.  1,  1864,  p.  80,  pi. 
16,  fig.  11. 
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Description. — Test  eloi^ate,  the  early  portion  composed  of  a  biseriid 
group   of  chambers,   consulerably  flattonod   and   with   the  sutures 
clearly  marked   externally;  chambers  progressively  broader;     later 
portion  composed  of  a  uniserial  group  of  chambers,  rounded,  usually 
less  in  width  than  the  biserial  por- 
tion; wall  usually  coarsely  arena- 
ceous, sometimes  of  fine  materia) 
and   nearly  smooth;   aperture   in 
the  early  portion  as  in  Textularia, 
an  elongate  slit  between  the  base 
of  the  inner  margin  of  the  chamber 
and  the  adjacent  wall  of  the  pre- 
ceding chamber,  in  tlie  later  por- 
tion rounded  and  in  the  middle 
of  the  terminal  face  of  the  cham- 
ber; color  white  or  light  gray. 
IjCngth  about  1  mm. 
Distrib  u  tion. — In 
the  North  PncifK-.  this 
species  is  recorded  by 
Brady     in     shallow 
water  from  three  lo- 
calities: China  Sea; 
Hongkong     Harbor, 
-10  fathom-s;  Inland  Sea,  Japan.  I. "j  fathoms. 
Outside  the  North  Pacific  it  hi  widely  distributed. 

BIGEHERINA  DIGITATA  d-Orblmr. 

Bigeneriiia  lUgitata  d'Obbkinv,  Ann.  Si'i,  Nat.,  vol.  7,  1H26,  p. 
2fi2;  MiHiMcs,  !s:;(i.  No,  58.— II.  H,  Krauy.  Tranfl.  Linn. 
R(«-,,  l^miion,  viil.  24,  IWH,  |i.  ■KiS.  i>l.  4S,  fip.  8;  Nal.  Uirf. 
TraiiH.  Niirthumberlanrl,  vnl.  I,  l,Sli.->-(i7  (l«fi7),  p.  102,  |>l. 
12,  (^,  7.— Parker,  Jones,  ami  II.  H.  Hhadv,  Aim.  Mafi. 
Nat,  Ilirt.,  Mcr.  3,  vc.l.  I(i,  ISli-'),  p.  2».  pi.  2,  fin.  61.— U.  B. 
Brauy,  Rep.  \'<.y.  i:haUtngr.r.  'AxoVvgy.  v..l.  9,  1884,  p.  370. 
pi.  44,  fJE"-  19-24.— Whii-.ht,  Ptijc.  Rciy.  Irish  Arad.,  h(t.  3, 


.  1.  1 


<  V 


Tf.TliiUma  agglHtiiiaiis,  viir.  lUgitaia  Parker  ami  Jones,  Philip. 
Trans.  Iti.y.  Siir.,  vi.l.  I.^i,  IHur,,  p.  :17I.  pi.  17,  %.  «1. 
Description.  -Test  fusiform  or  cylindiicnl,  elongate,, 
rounded  in  cnis-s  section,  the  early  portion  consisting  of 
a  miinber  of  cliambers  arranged  blscriaily,  but  circular 
ill  cr(i.s,4  seitiiJu;  siiliires  somewhat  indistinct;  apex 
bliitidy  roundeii;  later  ptirticin  ctiasLsling  of  a  number  of  chambers 
arranged  uiiiscrially;  divLsiim  between  the  two  portions  not  marked 


OF    NORTH    PACIFIC    OCEAN.  2d] 

iviiriy  smooth  surfare:  aperture  rouDdeil.  small,  usually  in  the  mid- 1 

■■  n(  the  apcrtura!  fnw. 
I^'ugtli  1^1.6  mm. 
/>iWriV)»f(((n. — .Vlthoush    thli    species    hus    not    heretofore    beeiiJ 
iided  from  the  Paeific,  Bpe<;imeiiii  irom  Albatross  station  04949,7 

'  110  fathoms  on  the  eou^^t  of  Japan,  seem  to  belong  to  it.  Itl 
I  lira  wHth  numemuB  otlier  species  of  the  colder  water  area,  whicttfl 
"  similar  to  or  identicnl  with  those  of  the  northern  Atlantic. 
riiis  epceies  at  firet  sight  ml^ht  be  taken  for  a  ClavuUna,  but  the,! 
■ly  ehnmhei-s  uro  biserinl  insteail  of  triserial,  as  is  the  ciise  in  thai 
•i\-  development  of  Claimlina.  The  species  differs  from  the  preced-  H 
u'  in  the  early  portion,  which  is  here  rounded,  in  B.  nodomna.,  being 

.')'■!]  flattened,  anil  in  the  union  between  the  biserial  and  unlseria! 
^lion^i,  whirh  arc  clenrly  dbtinffuLuhed  in  B.  nodnmria  by  thediffer- 
"rut^  in  diameter  of  the  tost  at  that  point,  while  in  B.  digitata  the  J 
point  of  union  is  hardly  distin^ishable,  except  by  the  KUtii 

BIGBKERUVA  ARSNACSA  Bmu. 

I        SigoKtina  arrnneca  lt*i:<i,  Pw.  U.  8.  Nat.  Mua.,  vol.  34,  IMS.  |i.  1^2,  |)l.  6,] 

I  fle«.  ■<-«. 

Uttrription. — Test  flattened,  fairly  large,  composed  of  a  series  ot  1 
i.iiiibere  arranged  biserially,  followed  by  a  later  portion  made  up  of 
■ml.  somewhat  arehed  chambers  arranged 
'i-mutly,  both  porlious  much  compressed; 
!  iroBs    section    elongate  oval;  sides  well 
luded,  not  at  all  carinate;  wall  arenaceous, 

^aryiitg    in    eoareeness,   smoothly    finished ; 
'  ^Wttire  in  the  later  portion  an  oval  opening 

in  tbs  middle  of  the  apertural  face. 
I     Length  up  to  3  mm. 

biib^hutum. — This  species  was  <ieserilied 

ly  Doctor  Bagg  from  several  Alhulross  sta- 

tiiinaintho  vicinity  of  the  Tlawniiiui  NininK. 

I  iinve  examined 

llii^tj-peandother 

^ppi'imens     re- 

'iimed  to  theN'a- 

tiinittl  Museum, 

Hill  iiHve  found 
"limena  from 

^'1  other  Alhatrosa  stations,  station  H2999,   in  54!)  fathoms,   and  J 
'  ition  H29S6,  in  271  fathoms.     A  epeeimen  from  Nero  station  990, 
'  ^"'^*  fathoms,  off  Guam,  apparently  belongs  to  this  species.     It  ia  ] 
"iiiwliat  more  smooth  and  of  fnier  material  than  \isual,  but  this  ii 

i'i"b;ibly  due  to  local  comlitions  of  the  bottom. 
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Although  resembling  Bylimina  in  some  ways,  its  affii 
closer  to  TextuUtria  and  related  genera.  The  aperture  is  i 
asymmetrical  to  any  extent,  as  claimed  by  Brady. 

A  study  of  the  microspheric  and  megalospheric  forms  in 
ent  species  should  be  made  to  determine  whether  or  no 
coiled  chambers  in  the  early  development  of  the  microsp 

The  species  which  exhibit  a  tendency  toward  a  uniseria 
have  been  referred  by  some  authors  to  Bifarina.  Th 
species  in  the  present  series  may  be  ao  placed. 

BOUVniA  POBCTATA  d'Orblcni. 

Bolivina  punctata  d'Orbiony,  Voyage  Am^.  M4rid,,  vol.  5,  pt. 
nif&ea,"  183B,  p.  63,  pi.  8,  figs.  10-12.— D.  B.  Brady,  Trans.  Lu 
don,  vol.  24,  1864,  p.  468,  pi.  48,  figs.  9,  a,  b;  Nat.  Uiat, Trans.  No: 
and  Durham,  vol.  1,  1865-67  (1867),  p.  103,  pi.  12,  fiira, 
8  0,  b. — ^foBiUB,  Beitr.  Mocresfauna  losel  Mauritius,  1880. 
p.  94,  pi.  9.  figs.  9,  10.— Terriqi,  Atti  Ace.  Pont.  Nuovi         | 
Lincei,  vol.  33,  1880,  p.  187,  pi.  2,  fig.  41.— H.  B.  Beady. 
Kep.  Voy.  Chalkngei;  Zoology,  vol.  9,  1884,  p.  417,  pi.  52, 
6g9.  18,  19  — Woodward  and  Thomas,  13th  Ann.  Rep. 
Geol.  Nat.  Hist.  Surv.  MinnesoU  tor  1884  (1885),  p.  169, 
pi.  3,   fig.  12. — SHERBOftN   and   Chapman,  Joura.   Boy. 
Micr.  Soc.,  1886,  p.  743,  pi.  14,  figs.  10  a.  6.— Maugoli, 
Boll.  Soc.  Geol.  Ital.,  vol.  7,  1889,  p,  375,  pi.  14,  figa. 
1-1.— Terrioi,  Mem.  Com.  Geol.  d'ltalia,  vol.  4,  1891, 
p.  74,  pi.  1,  figa.  26-28.— Woodward  and  Thomas,  GooI. 
Nat.  Hist.  Surv.  Minnesola,  vol.  3,  1893,  p.  34,  pi.  c,  figs. 
27,  28.— EooEH,  Abh-  kfin.  bav.  Akad.  Wiss.  MOnchen, 
CI.  II,  vol.  18.  1893,  p.  298.  pi.  8,  figa.  1-3.— GoBb,  Kongl. 


Irii«/i«m.— <JeneraUy  recordeil  from  the  North  Pacific  by  Bra<1; 
s  muords  it  from  bcvithI  stutioiix  in  the  fasterri  Pacific  in  I 
2  fathoms,  ami  Ba}^  recoriis  it  ivt  a  number  of  stutions  in  t 
wmiiy  of  llie  Hnwaiiaii  Islands,  in  1(H-1,544  fnlhonis.  I  1ihv»j 
I'uiinil  tho  species  well  scattered  in  the  Nortii  Pacific  material  I 
1  bdvii  exaiiiincil.  The  deepestt  rnoonl  is  Nero  station  2049,  i 
2.2ltiUthotaB.  nil  the  Iliiwaiian  Isluails. 

A  fj>nsi<l<.> ruble  variety  of  nninoth  forms  have  been  assigneil  to  this 
jpmricB,  OS  n  study  of  tlio  roforeilcea  quoted  will  sliow.     Tliat  them 
aw  wTeral   Hpeciea    or   varieties   present    seems 
mi»i  likely.    The  variety  with  a  portion  of  each 
iiamW  smttotb,  without  puncta-,  as  noted  by 
Milli<tl,  was  found  off  the  southeii]  coast  of  Japan, 
ml  llicrc  may  bo  other  varieties  with  a  definite 
(listributinn  were  sufficient  mutorial  available  tmm 
iWiiiffiTcnt  oeenu!*. 
Tin-  Ftnnf^atu  Ji»nu  is  not  creatly  removed  from 
"ine  fornw  of  H.  nohilis,  except  for  the  striations 

■''■  Ilu>  UttlT. 

fiOUVniA  DILATATA  R«Dn. 

a  dUalala  Reus*.  Dcnkechr.  Akad.  \Vi»<.,  Wieii, 
Tul.  t,  1830,  p.  381,  pi.  48,  fig.  IS.— Terriqi.  Atli 
Arowi.  Poal.  Nimvi  Lincoi,  vol.  a3,  1H80.  p.  IDT, 
fj.  2,  fig.  tt-~B.  B.  BradT.  Bei>.  Vi>y.  ChalUiigrT. 
Zonl<«)-.  vnl   9,  1S84,  p.<18,  p!.52.  fip..20.-21.— Ma- 
Uciou,  Boll,  Soc,  GpoI,  lul.,  *cr.  4.  vol.  G,  1887.  p. 
G3U.pI.  13.  fig.  3.-0.  II.  BftApy.  Pahkkr.  nod  Jo.vks. 
Itann.  Zf»l.  Stx'.   bimlno.  vnl.  12,  18SM,  p.  221,  pi. 
O,  fig*.  3,  I).— TsRRioi,  Mem.  Com.  Geol.  d'llal.. 
vol.  1,  1891.  p.  T5,  pi.  1,  fig.  2».— WooDWAHD  aud 
TMaHAs.  Ueul.  Nat.  UUt.  Bun-.  Minniwiita,  vol.  3, 
UBS,  p.  33,  pi,  c,  fig.  2e.-Eao«B,  Abh.  k*n.  bay.     ,^.  w.-noutw* 
Alud.  Wiw>.  MOnchfu.  CI.  ti,  vol.  18,  1803.  p.  201.       LtiMt.    x  »i 
pi.  8.  BgB.  17-20.— GoBb.  Kougl.  Hvenrk.  Vet.  Aluid.        utarvm    mw 
H«mII..  vol.  2fi,  Ni>.  B.  I8M,  p.  50,  pi.  0,  tigs.  «2-        ""^  ""■ 
486.  |>l.  U,  dp,  5-lU.— EiMRR,  Jfthr.  16,  mturhiHl. 
V«.  Pamtu,  1895,  p.  to,  pi.  1.  fifi.  8,— UoBm.  KiUI.  Mus.  Cmip.  Z.16I-. 
t>,  1RW5.  p.  47,— MittUTT,  Joum.  Boy.  Mk(.  Sot-.,  I«00,  p.  M2. 

ription. — Te-nt  minealc,  bnmdeninfi  rapidly  toward  the  aper-  J 
i  end,  tho  apical  end  ^mall,  blunt,  much  comprej^c^l,  tbo  edgea  1 
rbinibers  numerous,  broad  and  low,  little  intlated;  suturea  very  f 
Brt  Ifltl  hunlly  dcprcssiHi;  wall  suiootli.  punctate;  aperture  elnn- 
ti  ouniw,  ending  at  the  edge  of  the  inner  border  of  the  chamber;  1 
rvliite. 

Ii  a3-G.t>  mm. 
i  mtr— Ball.  Tl,  pt  2-n 3 
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Dislrilndion. — Recorded  by  Goad  from  the  eastern  portion  of  the 
North  Pacific  in  695-1,832  fathoms,  and  by  Bngg  from  the  Hawaiian 
Islands,  in  275-1,544  fathoms,  with  the  average  depth  below  40O 
fathoms, 

I  have  had  material  from  Nero  station  990,  in  859  fathoms,  hsmt 
Guam,  and  from  stations  about  Japan,  in  the  Inland  Sea,  and  in 
Bering  Sea,  from  depths  ranging  between  120  fathoms  and  898 
fathoms.     Specimens  were  nowhere  common. 

Although  Reuss'  name  has  been  used  for  all  the  broader  forms 
which  could  not  well  be  included  under  B.  punctata  d'Orbigny  by 
various  writers,  there  is,  as  is  seen  from  a  study  of  the  present 
material,  a  definite  species  -wiili  the  characters  given  above.  It  ia 
apparently  very  distinct  from  B.  punctata,  with  chambers  of  a  very 
different  form. 

BOUVm A  SEMOfUDA,  IMW  tftdf. 

Description. — Test  elongate,  subcylindrical,  very  slightly  coin- 
pressed,  the  apical  end  rounded;  chambers  numerous, 
igli,  very  sliglitly  iriliiited,  sutures  nearly  flush;  wall 
Iiyaline,  finely  punttatc  except  the  lower  lialf  of  eacl^ 
which  has  coarse  foramina,  otherwise  smooth;  aper- 
ture elongate,  hKip-shaped;  color  transparent  ai>«:I 
whitish  about  the  lower  half  of  each  chamber. 
Length  up  to  1  mm. 

Distnbution.—  Specimens  of  this  species  were  fairl.y 
common  at  two  Albatross  stations  in  Bering  So^, 
station  H4n25,  in  5.16  fathoms,  and  station  D47rS 
(type),  on  Bowers  Bank,  in  584  fathoms. 


nRTli   I'AriFic 


^V  I'OIIAMIMt'KI 

I  iTOiIyniuiKled.  the  fliamlipra  mimeroua,  high  at  tlia  posterior  miter  J 
w  wlfccnrh  pnijecting  biickwanl  in  a  spincisr' iirojoctJon;  wall  suinotli,  ] 
-»  piint'tatp;  apertiirp  elongate;  color  white, 

f\  length  slightly  less  than  1  mni. 

pj  OistrihvHim.—T\ii>  onlyrccnrds  in  the  Nortli  Pacific  | 

H^R  for  tliia  8i)ecips  are  the  two  Clalli'ii ger  siathins  from 

^H  wliirh  it.  was  reconieil  hy  Brmty,  ulT  tlio  PliiHppines,   I 

^B  in  95  fntlinms,  and  on  tlie  Hi/tilom-tini-ffrmiml  suuth 

^H  of  Japan,  in  3(5  fatluims. 

^m  Tlip  figurfs  of  this  speciM  are  very  difTeront,  that-J 

V  tif   Hiintken  showing   little  it    any  of   the   posterior  | 

^  pniiectious,   and    Egger'd  figure  being  very  different  ] 

ft»».-[ii<unm     ffom  tJie  usual  fDrni  assigned  to  tliis  species.     Frm 
Hiutni.   y  sii     a  stndy  of  the  piiblislied  figures  and  descri])tions  it  1 
(ifmBBAiii).      spenis  very  possible    tlint  oiir  recent  species   may  bo    ' 
fmillJupi.n  careful  stntly  to  bf  diircreiir,  from  Hip  fossil. 


BOLIVUIA  BEYRICHI  Rcuia,  V 


Valmlitia  alota 

p.  115,  pi.  2,  fign.  5,  Ha. 
Btdivinaalata  Eansa,  Abh.  kQii.  bay.  Akad.  Viixti 

p,Z96.  pl.H,  fig.  27, 
BoUvisa  briinehi,  vur.  ahia  H.  B,  Buady,  Reji, 

nallengn.  Zoology,  vol,  9,   1884,  p.  422,   pi 

fip>,  2  -I, 
Bulirna  btyrichi,  var.  fnriiuitn   IIjlntkgn,  Mogy 

IMl.   inl,   *vk5iiyve,    vol,  4,  1875  (187(i),"| 

fig,  12;  Miltli.   Jnhrb,  Ung.  p^il,  An?Iiill.  vi 

IS75(188I),  pi,  r,  Br,  12. 

l''aTij>tion. — Test  differing  from 
ypicol  furm  of  the  species  by  the  v 
I  *rilflmgp;  jt  is  also  broader  and 
f  Bering. 

'*ngtli  about  1  mm. 
!>ifitrihution . — Brady  record: 
""'■  Nnrtli    Pacific    Ohal- 
''■"Sfrslation  off  tJie  Philip- 
!''"''«,  in  ft.'JfatlionLs.  Tbcre 
'"  a  B|)ecunen  (figured)  in 
"'«  material  wliicli  T  Imvc 
'""unini'd    from    Albatross    ''"'■  '''''^'^"f^^J_'^l'g^"',,\]^.',^. 
^'ntimi  U40L>5,  in  S30  fath- 

""w,  near  the  Aleutian  Islandd,  which  seems  to  belong 
'  '  unlike  the  specimen  (ignred  by  Brady  in  pi.  o'-i, 
'"ilUnger  r«port. 


.  18,  I8»2, 
I    IS.  1893. 


here 
tig.  2, 


and   is 

of  the 


BOUVntA  COMPACTA  (SIdebMHn). 

Bolirinii  nibmia  II.  li.   IIrady.  vHr.  rompacUi  SidbbottoU.   Mem. 
i-hKster  Lil,  and  Pliilos.  Soc,  vol.  49,  No.  I 

/./fficnpHon.— Toat  elongate,  tapering,  the  apex  blunt-pointed, 

prt'ssixJ,  the  edges  mimiktl,  tlic  rlmmbftrs  nufiier-' 
ous,  somewhat  inflated ;  suturus  sligbllv'  ilc-  [ 
pressed;  surfacp  arefilated  by  the  coalescencr  ol 
the  raised  edges  of  tlio  rather  coatse  puiicte;! 
aperture  elongate,  with  a  Blightly  raised  bonlM,' 
color  silvery  white. 

I-ength  about  O.BO  mni- 

DintrihuHon. — Specimens  wluch  agree  wi-Uwlhi 
the  figure  and  dtvicnption  given  by  Kidebottonii 
have  bocn  found  at  various  stationti  in  the  N'oitL 
Paeifie.  The  relation  to  Boliiina  rofciwta  does  nut 
seem  to  bo  close  enough  to  make  it  a  variety  oT, 
that  spei'ies,  and  so  I  have  raismi  it  lo  Hpecifici 
rank. 

It  was  secured  near  the  Hawaiian  IsLuuIskt 
.'l/bufroM  station  H3UU7,  in  3'J:)  fathoms,  and  it 
two  Nero  stations  in  the  same  region,  fromCusm. 
and  from  a  Nero  station  near  the  Phihppines. 

BOLIVIHA  RDBDSTA  H.  B.  BndT. 

Bvlivina  rabuKln  II.  IS.  Ukavv.  giinrt.  Jourti.  Ukt.  ScL,  vol.  31.  ISSl,  p.  5T;  R?- 
Vi,y.  riMlU7iQer.Zo-i\ogy,  vol,  [i.  1884.  p.  421,  )il.  53,  fip.  7-9.— EooM.  AUi- 
Wu.  buy.  AkacJ.  Wi»».  Mflncben.Cl.  n,  vol.  18. 1893.  p.  294.  pi.  8, 6et.81.SI.- 
Mu-LBTT,  Jouni,  Riiy.  Micr.  Sop.,  1900,  p.  643.— <?)CB*nu!ii,  Joura.  Luo- 
Sue.  &twl.,  vol.30,  11107,  p.32,  pl.4,  fig.M.— {7)D4oo,  Prwc.  U.S.  N«t.M».| 
vol.  34.  1908.  p.  138. 

BoUviim  rwautin  Eouea,  Abli-  kOii,  bay.  Akail.  Win).  Mfim-hfTi.  t'l.  u,  nol.  ^ 
]Sm,  p.  2115,  pi.  8,  ligs.  28-30. 

Dtacriplwn. — Test  roughly  triangular,  tapering  gradually  lo  IM 
apieal  end,  wliich  is  either  bluntly  rounded  or  with  a  long,  stoul  sjMDei 
apertural  end  very  bruadly  roundeil.  almost  oblii|ucly  truncate;  lert 
thickest  at  the  median  line,  from  whith  it  slopes  away  to  tlie  fairij 
thin  but  rounded  lateral  edges;  ebambei-s  numei-ous,  longer  tlwn 
high,  curved,  in  the  later  uften  eronulate  with  fairly  deep  rrf-ntrm's 
on  the  posterior  margin;  sutures  scarcely  depresseil,  limhate,  corrw. 
wall  calcareous,  thiekly  net  with  rather  coai-se  perforatioiu;  »f^. 
ture  oval  with  a  slightly  raised  lip;  color  white  or  gray. 

Length  about  0,50  mni.jmicrospheric  proloculum  0.011-0.1)12  min-; 
megalospheric  prolocuium  0.0'I7-0.050  mm. 

I)i8tril}Utwn.~Fn>m  the  North  Pacilic,  Brady  i-ecoitU  lliis  spec)'* 
as  occurring  ut  three  stations  in  from  7-^45  fathoms,  the  last '  '  ~ 


FOBAMISTFKBA   (IF   SOBTH    PACtFIC 

Hi/alonema-gTO\irtd  south  of  dapnn.     Bagg   recortU  it   from  1 
ilT  of  liiB  Hawuiiaii  IsUniis,  but  nut  nil  nf  liis  splwtci 
specim,  nwi  miiiP  of  tlieiii  arc  at  all  ti-pical. 
1  the  1006  cruise  of  thf  Alhntroitu  tlicre  is  ii  lai-gfi  uunib 
rei)r(M«iitiiig  many  KtationH  ninginK  in  depth  from  iii)  to  5 
fsthoHis,  mostly  off  the  southern  const  of  Japan,  from  the  region  from 
which  Mime  of  Brady's  matcriHl  was  nhtnined.  with  one  or  two  »tiitioni 
in  the  E*steni  Sew.     From  the  AVro  matcrini  ihp  s|iecies  is  rcpr 
«miml  fmni  stations aoHth  of  Yokohama  in  fiflO  to  l',1  10  fathoms, 
latter  hfinsi  ut  iho  only  station  in   thijt  arpa  from  %vhich  tho  spcejoi 
has  been  obtairiet)   from   iriore  llian 
1  ,.vm  fathoms.     There  are  u  few  spi^c- 
imens  from  Albatromi  station  HlDO", 
near  the  Hawaiian  Islauils,   in  :t-:t 
{alhoEns,  and  from  Tunrarora  sliiliiui 
.'•Sin  KHfur.homs.southof  theBouiii 
UlnmU. 

In  the  miiterial,  microsphoric  aiul 
megalfwpherir  c«pccimen.s  have  l)een 
foumi  at  tho  Hame  atation.  and  the 
mnujiirfment  of  the  prolocuhim  in 
several  ca^eA  has  hecii  obtuinMl. 
Tliere  sceius  to  he  no  tem  lency  toward 
eoilwl  young  in  the  microspheric  form, 
w  tar  an  seen. 

Tliere  is  n  considerable  variation 
in  ll)p  character  of  the  lobulation  of 

ihp|«isterior  Imrderof  thcclianibei'H  and  in  the  jircsence  or  absenoi 
of  llie  apicAl  spine.     Egger  has  tleseribed  a  specttw.  B.  ucaulia,  ythiottm 
Menis  to  include  those  forms  whidi  laelc  the  spine  and  have  the  lob* 
Ul«l  nuiiKins  of  tlie  chambers,  but  tluwc  characters  are  somewlui^ 
Taiiable.     The  microsphmc  form  is  tlie  more  tapering  of  the 

The  liguri's  show  tlic  extreme  forms  as  made  out  in  the  matenol 
T1»  spineless   form    with    the  deeper  lolmlations    Is  that  culled  A.| 
seavIU  by  Egger. 

BOUVniA  SBHtUATA  S*a- 
Mmna  trmi-oUila  lUiiii.  IVh-,  I'  S 
Dttrription.—'Tntl  linmd,  vcr\ 
«"*  b  ft  (H^micul,  lillle  compressed  test,  the  later  chambers  bronil- 
•ttag  out,  Tery  much  compre^ed,  with  a  broad  thin  llanj:e  about 
^  periphery;  apical  end  acuminate,  with  a  short,  rather  stout, 
•pine;  tpwtumi  margin  very  broadly  rounded;  posterior  niai-gin 
"f  til*  tlaiige  with  shon,  posteriorly  direete<l  tootb-Uko  projet-tions; 
**ll  calcurvous.  Ihin,    perforated    with   rather  coarse   ]>ej'for»tioni«, 


1,3-t,  190S,  p.  13».  pi.  5,  fig- 3. 
compressed,  the  early  chani- 
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smootli  except  for  the  apical  end  which  may  he  sligliLly  co»ttn 
(ipprtiire  Inns  iind   niirifiw,  Ijoi-dored  by  a  ruiscNt  lip  formed  by  t 
flange  bardering  the  chniiibcr;  ml 
.^^^  white. 

Length  0.75-I.n<l  mm. 
fHslnfiutUm. — Ba^iiesmbcil  tli 


tn 


(mm    Atlntin 

station    IU5^ 

in    1,398   fall 

neur  ^ 

llawaiiHD  1 

i,>,.,U.    Tl 

-v^M^^^^Hj--  type-flpecimi 

^  l?i  figui-inl  liei 

^^^^1  other   « 

^Wi]\  ^^2  1  have  had 

'  single  specim 

from  Nuro  si 

'  tion  2034,  in  1 

fathoms,  also  off  the  Htiwuiian  Islands.  It  is  HgiiiTil  here.  Appi 
ently  it  is  a  younger  and  lesa  developed  specimen  of  this  same  speci 
with  the  apical  portion  slightly 
costate. 

BOLIVIKA  SCHWAOERIANA  B.  B.  Bndy. 


Flos.  91-(I!.— DniJViN 


Df^cription. — Test  broad,  a  Httle  lunger  tlnin  wide,  i'iuiiprBS»* 
tliickest  in  the  median  line,  tiiencc  curving  gently  to  the  c- 
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fjm;  ajHCB)  rnd  blunt.  rountM:  bo  kr«l  dnvloped  oa  llw  fwrhr 

riiunbrn,  but  in  iIm^  laler  promitkPDt  Ihou^  imther  Qam>«r;  cbun- 

t<i-n>«rlln>unilrd;  vutmrs  Ihobale  with  nifvd  brub  dpiu- th«>  junctid 

with  Uie  tliiunbt-rs  of  tlic  appoate  wrirs:  wall  rolrajvous.  < 

i-xi-ept  for  Uie  siiiurr*  and  occasHHul  cnsi*  near  ilw  Iwinlfr  of  thi 

trfi;  aprrtupp  rather  lar^.  somewhul  plon^atr.  with  an  obHqur  pro^ 

jcrthij;  tooth ;  color  whitr. 

li^gfii  u.nO-OXtS  mm. 

mt  iXiftilwttffii,— Tliis  sperips  has  tw'l  prrviint^Iy  \ffa  rwonied  fniB 

Hk(Nurtli  Parifir.     Brulr  di-srribptl  tt  fi>Mn  -pf-rmm^  fmrn  Huinbob' 

^Ry.  N>w  Guinea,  in   37   fathoms,  ami  •I-xjhifiil   ^pfH-im^as  i 

Tf>rTw  Strail,  in  155  fathoms.     MiUrtt  n->>>rds  Uir  s}K>cir«  from  t 

Mfllav  An-hip«'lago. 

Tbprp  are  trjiirai  tipiNnnivns  fmrn  AVro  slatii.>n  1472,  in  1,000  fall 

iii%nrarGuiun.     Tlw**  ar**  thr  only  ones  I  have***n  from  ificNort 

I  .i'-ifir.     Apparciitty  th^  spcrir^  U  (imitrd  to  the  Au^lrala^an  r 

-ml  lhi>  E^st  Indian  arrhipelaeo. 


ft 


BoIittMi  fokilu  Haxtu!!,  ihfj.  ktr.  tHOL  int.  trUayrt,  v»L  4,  IfTi  (U 
p.  St.  pi.  15,  fig.  4,  Uiuk.  Uhxb.   Vvg.  c«ol.  .InMmJt.  it>1.  4.  1875  (ISSltf 
p,  et,  pi.  Ut,  Sg.  -t.—II.  B.  BUOT,  Bep.  Vvjr.  '  UU^n^n-,  Znnln^.  vnl.  0, 
tm.  p.  '{2t,  pL  53,  6p.  U.  IS.— Cku-mak,  (jwl.  iaam. 
GaA,  Soc.,  ml.  «t,  IN93,  p.  516.  pi.  15,  fit.  ll.-UoLErr.         ^^^ 
Jnum.  R»y.  Mkr.  Snc..  IMD.  p.  S4I,  pt  1.  fo.  't.-4'Hfct-         ^^^B 
■AS.  Joura.  Uun    Sac,  Znol-,  iml.  30.  W07.  p.  12,  pi   4,         ^^^b 
fi>.  SI.— Bam,  Pr>c.  C.  S.  Nu.  Him..  (dL  M.  IMS.  p.  I3ti 

/'atriyft'tin.— Twt  nturh  rkm^trd,  clrniler,  (•onie- 
'lU  cumprMH>d ;  sides  nearly  parallel  but  tapering 
'W  quirkly  to  a  blunt  point  at  Ihr  apical  eiiil. 
"ilUTaJ  end  obliquely  trunt^te:  t-hambers  numerous. 
^''i,  somewhat  inflatjnl;  sutun-^  slightly  deprr^sot; 
ill  rakamm",  the  aptral  portion  with  fine  longitu- 
c(»la>,  the  a)M>riiiral  rnd  smooth;  a[MTturt>  ovnl, 
;*nnB  spw-imenji.  wiirre  a  unWrial  ronditiou  is 
remote  from  tlie  InirdiT  and  stiblrmitnni, 
reaching  to  the  prMvdin^  chamber  as  ab*o  in 
yuang;  color  white. 
_     ,.  '  up  to  1.20  mm. 

tKOribution. — AH  Uio  Challmyrr  statiiins  for  tlib 
ies  are  in  rompnratirrly  fJiallow  water  in  the  South 
ific.  Bagig's  records  for  the  speries  are  from  Alba- 
I  atafion  11-1567,  in  1.3()7  fathomti.  and  station 
(,  in  367  fathoms,  near  the  Hawaiian  Inlands.  I 
■■prdniens  from  these  two  xtnlions  and  fm<l  thai 
lltnidcr  type  with  Tmcly  costnte  apical  encU, 


notitiM*. 
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nruxnx  ti.  t"siTti>  s^tates  satiosal.  museum. 


t  from  firr  stations.  Atbatrots  Btatioa  H29'22,  in  3ffi 
I  H3007  io  323  fatltoniN,  .V<^>  stations   2037  b  5S  I 
btlxAR.  3064  m  1^55  fatboms  ami  2U71  in  271  ruliinm».     ^Vll  tJiw  J 
fire  sUtiotta  •!*-  rloae'  to  the  Hawaiiao  Islands. 

Th«»c  jpgtimcna  as  writ  as  those  wfalch  have  bi«ii  tlfscritwl  hy  | 
okhm  ar»  mH  Trry  «lktinct  ^m  B.  punctata  except  in  the  stj 
of  th*  ««i1t  rhamben. 


flUwM  ^iwiMM  H.  B.  Bjudt.  QmH.  ham.  Uia.  Sci.  \x,\.  21,  isn, 
Ri»  Ti7.  f^ffca^.  Eu•^g?,  vol.  9,  IIM.  [•  424.  pi.  53,  fig*.  I»-2I.H 
AM.  Wa.  Wf.  Akad.  Ww_  Uanrbra.  a.  n.  viA.  Ift.  l)^,  p.  !»,  |lt& 
ft^  Id.  ».— Miu.nT.  Joeni.  Rnr.  Mirr.  Snc,  190O,  p.  546- 

Diwaif^an. — Test  elon|:aI»,  tapering,  ttte  apic-a)  end  wcfuiUBi] 

revatJM,  tmt  o^uallr  pointed  with  tmv  large  spinf  or  two  or  Mt 

smaQ  *>nes:  rhambem  comparatively  few,  inflati. 

9«utuR>$  murh  depivsHeil :  wall  ralraroou^,  ornanunlri 
liy  kmgilutlinal  raiseil  rnstic,  urcosionally  hranchiii; 
iir  anastomosing,  oimtioued  even  on  tlie  laJ-l JnirpfJ 
rliamber;  aperture  brwully  oval,  subtrnuinul,  mh- 
^ionally  with  a  small  tooth  projecting  into  tl»  on- 
&re,  bordered  «ith  a  raise^l  lip;  color,  wliit«. 

Il^ength  0.50-0.81)  mm. 
^  /KdriftvtKMi.— Brail y  found  this  sp4H'iC!S  abuniltnt 

^^  in  material  from  tlie  //ya/on^imi-grotmd  wiutlt  d 
^K  Japan.  tn34.'>  fathom.s.  I  have  exatnhieil  matriul 
^^B  fnim  mom  than  twenty  t^tationti,  all  in  tiw  ngios 
^V  about  Japan  or  to  the  snutliwani-  At  anme  of  thw 
^K  stationssf^erimeus  are  fairly  ctimmoii.  Tlw.llfciWlt 
^H  matrrinl  frvm  near  the  soutltem  ct>ast  of  Japan  tn 
^B  mast  of  stations  from  D49&S  to  D4975  conlainnl 
^m  species.  Tht-^  stations  are  in  tin*  same  region  wll" 
^B  fkoBm^fr  fetation  mentioned  above.  They  viirr  in 
B  depth  fn^m  191  to  W).5  fat}u>m«<.  Thi?  s]>«^rips  isvoll 
H  repTrsentcd  ia  tlie  AVro  material,  mostly  from  \i* 
W  line  of  soundings  between  (itiani  and  Yokohama.  I" 
r  depth  these  soundings  range  witliin  ihi*  iimildjit"' 

'  given  for  the  Alhatroen  statiiins.     In  the  Tuteanri 

rwu.'AoiitDii  materia!  lately  come  under  notice  there  ia  a  siiigl* 
■**">***■  >■»  mounteil  8[MH-imci)  from  station  2,  which  is  southiM 
Jmlti'w"*''  '*'*'  Hawaiian  Islan.ls.in  1,468  fathoms.  TheipftJ" 
men  is  tj-pical  in  all  ils  characters. 
The  sitecimen  rpconleil  by  Doctor  Bagg  from  tlie  vicinity  i>/t'i' 
Hawaiian  Islands  proves  upon  examination  to  be  ItvUmina  (v^'on" 
d'OrtiignT. 


rOBAMIXIPEBA  OP   XORTH   PACTFIC   < 


^m       1301 
^Kn  ill  til 


a  II.  n  IlRAnr,  r»r.  <«naa(a  Mn.urr,  Joiirb.  Roy   Ui(T.  i 
130D,  )>.  &K.  pi.  1.  Kf.  !s. 

riptimi. — ThU  varietr  has  the  test  more  compressed  and  lai 

a  ill  tlic  ty|>ica]  form,  lUe  apMlun-  Tvurliing  to  tlic  pmvding  rl 

tm"  instpul  or  n>in(it4>  from  it,  and  with  the  iHtentI  btirdprs  difttinrtJ 

•'annate;  tttp  agxTture  is  more  i>longa(^  uith  a  l<in 

^^^^  tiOoth-like  projm-tiun. 

^^^^L  I>>nglh  n.7.'M).80  mm. 

^^^^^^B  DistribtUion. — Ran-  in  tbeXorth  PariAr.c 

^^^^^^^m       but  oiirp,  al  .Vem  statiuii  I47'2,  in  I,0IH)  fathom 

^^^^^^^H       m>Ar  Guam.     Mill^tt  dpAcribod   thia   raripty  fn>n 

^^^^^^^^^P       tlie  Malay  Art'hip^la^  whrn'  it  orrurrp*]  at  ^tevprt 

^^^^^^^H  &lilli>i{  rcmarlt:^  upon  thpsiniilariiyof  the  variHjd 

^^^^^^^V  to  /f.  Aanfi-rniana  as  woll  as  to  A.  karreriana,  and  i 

HP^^^^V  may  )m>  t-liut  it  is  n  distinct  spt-cios.    Willi  hut  little 

''       ^^Vs  avaUahlp  matt-rial  I  am   Ipaving  it  as  MUlptt  hal 

^  <l.-s<TilM'>l  it. 

BOLTVniA  PDSIltA 


pod,,  (Jol.  Thfil.  pi.  2.  ISSC.  p.  2aI, 
1..1..J.V.,    ri«,  p'    T.fi«    101 

■  iM  '...w:  u,  Offtcriptum. — Teat  elongate,  tapor- 
"nu  ibiliTti""  '"*^'  '■""'P*''^'''!  "f  numerous  rather 
low  hnmil  chambers,  the  apical  end 
often  wilh  a  verj' short  spino.  mucronatp;  wall  oma- 
tnmteil  wilh  slii;htl}'  raiNetl  lonphidinal  coslif,  «ixct>pt 
*>  tli«  apiTtural  end  where  Ihc  c-hamborti  are  u.-'utJIy 
snui-'ih;  aperture  elonsatc,  «vmnietricftl;  colnr,  while. 
I*i^h  alHiuI  0.40-fl.fiO  mm. 

IHjarihution. — Tlua  spwies  is  well  distributiHl  in  the 
Nwdi  Ptti'ific  in  fairly  deep  water.  It  occurred  at  a 
Iwgfi  number  of  AV«>  stations  fn»ra  the  Hawaiian 
IsUnds  we^lwanl  and  alonj;  the  coast  of  Japan.  The 
•Miiwntt  reconi  i.s  near  ilapan,  at  Albatross  station 
HiSTs,  in  B4  fathiinw,  and  the  deepest,  Nrro  .station 
-^''-tV,  in  ■2,226  falhomH.  near  the  Hawaiian  Islands.  The  larKarl 
"iralwr  of    roT'orda    are   from    depths    between    1,000   and    1,5004 

iii'cinien.s  seem  to  be  identical  with  thn  species  dmcribodl 

■iT  from  the  fossil  dcp<isits  of  Kar  Nirohar.     The  loss  c 

lion  in  the  later  chambons  of  adult  specimens  is  interesting 


BOLnnnA  tuirTKBmADA  b.  b.  Baaj. 

I.  llRAf.Y,  Quart,  Joum,  Mitr.  8ci..  vt4.  21,  ISJl.p 
l<r.  ZwiLigy,  vul.  B.  ISM,  p.  ^2^,  p],  S3,  figs.  16-fS.- 
.  Akad.  WiBB.  MOiitUen,  CL  u.  vnl.  18, 1893,  p.  3$, 
.E-fT.  Juum.  Rny.  Hi(T.  Si>r.,  1900,  p.  5«.  pi.  4,  tf-i- 
NuL  Mils.,  vnl.  34,  1908,  p.  137. 

broa«I,  much  roinprcssed.  usually  complold/ 
'(>  tiperturo  by  a  broad  wing-like  lUng^ 
cither  entire  or  vuriuusly  lobed ;  chanilwf 
inflftled  soraewhat;  sutures  very  ili>>1tii(t, 
wliglitly  ilepresseii;  wiiil  calcsreous,  wiUi 
a  few  short  longitudinal  casta),  lisuiB; 
conflnoil  tu  the  limits  or  tho  c-liamW  M 
which  they  originatu;  aperture  nnmiB, 
ovfti,  with  ft  single  toolh-tikc  |ir'>jwtiiiB 
iu  the  orifice;  color,  white. 

Length  0.6(M).S4  mm. 

DifitrihtfH^n. — Tliis  sijecics  is  rwonldJ 
by  Bagg  from  several  AVxiirm*  slatipiu 
in  the  vicinity  of  the  Hawaiian  Lslamls. 
Wliile  some  of  these  specimen.-^  have  tlw 
characters  of  tim  species,  others  I  slmuM 
refer  to  B.  hifyricki,  var.  alata,  anil  W 
B.  semialata. 

The  only  specimen  I  have  which  cao 
without  doubt  be  lliis  specius  Ls  from 
Albatross  station  D4070,  in  flUO  fatlniDB. 
olT  the  southern  coast  of  Japan. 

Brady's  specimens  wore  all  from  tliB 
Iiido-Pacific  region,  and  apparently  I'm 
is  a  species  limited  to  the  warmer  f* 
gion  fn»ra  Australia  northward,  iiirluif- 
ing  the  oceanic  islands.  This  is  tlie 
ranjje  of  a  large  number  of  our  speriw. 

BOLtVINA  AMTGDAIJEFORHIS  U.  B.  Bndy. 

Bolivina  amj/ffilalu^ormi''  B,  H,  Uhauv.  Qu»r'.  Jourri.  Miir.  8ci.,  vol.  2),  W> 
p.  50;  Kcp.  Voy.  ChalUngcr,  Zopjogy.  vol.  H,  1884,  p.  VIS,  pi.  53,  fipi-a.* 

Deacrlption. — Test  oval,  compressed,  the  apical  end  round-iwint*!- 
the  apcrlural  end  broadly  rounded;  chambers  few,  the  sutunianuw"-* 
hidden  by  the  exterior  ornamentation  of  tho  lost,  butsliowiiigslight'y 
as  darker  lines;  wall  calcareous,  ornamented  by  longitudinnl  co*" 
variously  branching  and  anastomosing;  terminal  chamber,  or sonf 
times  the  last  two,  nearly  smooth,  except  for  slight  cos1a>  al  tl" 
lower  border  of   the  chamber,  conspicuously   and  ratiier 


MIM[KF.RA   OF   NilRTH 

■funilc;  aperture  terminal,  in  ond  view  nenrly  ceQtral,  long-ovi 
rlitly  ctinfitricltil  ncBr  the  middle,  honlered  by  &  rounded  rat»e( 
while  i>r  Rfay. 
^b  about  0.75  mm. 

Infiitfion.^In   tlie   Norlh   Pacific,  Bmdy  recnnls   this  special 
nCiiaUtngrr  stution  "200,  in  9.5  fathnms,  off  Ihe  Philippiiit's, 
Ben  spocimpiw   fmrn   two  AViatroitu  slaliniis.    ntST.I.   in  fi^ 
',  eastern  channel  of  Korea  Strait,  and 
Bfi4,in  37  fatlioins,  off  the  smithcm  coosl. 
Brady  also   records  the  species 
1  off   liic  north   coast  of   New  Guinea, 
0  fathonui,  and  in  Torres  Strait,  in   Ifio 
us. 

I  specimenB  I  have  had  for  stuily  are  of 
le^ame  form  and  wilh  the  same  detail-s  a^ 
lfi"se  figured  by  Brady.  The  spei-imen  fig- 
irrp<!  by  Egger"  does  not  Beeni  to  be  ut  thirf 
'Pfies  mid  is  referred  elsewhere 

sou  VINA  PLICATA  d'Olbltnr. 

Solirmd  plUiita  n'UniitiiNY.  V'lya^in  Am^r.  MMd., 
vol.  5.  pl.S,  •■  Fomniiiiifftrw"."  1839,  p.  82,  pi.  8. 
HfT*.  4-7.— lUnn,  Proc.  U.  S.  Nat.  Mub..  vol.  34, 
1)M8.  p.  IS8. 

ThBispc<-io»  is  recoriied  by  Goes  from  Atba- 
Ito"«  station  D.^3!).'5,  in  T.'iO  fathoms,  hut  an 
'  vnmination  of  the  selected  material  moimled 
"^  (jiii!a  from  this  station  shows  it  to  be  a 
"'«■  I'liories,  later  described. 
Ilajrg  re<ords  B.plieaia  from  a  single  station 
'K^tr  iho  Hawaiian  Islamlti,  but  hifl  mounted 
'i'«nmen  is  unfortimately  difficult  to  study, 
*'>d  (liMmoiiniing  was  nM  attempted. 

I   liave   found  no  material    in   the   North 
'■cifir  referable  to  thus  tjpe<'ies. 

aoUVINA  SKMICOSTATA.  a 

DnMolS  i]    n   lllijdir.  Bfl[>,  V..y, 'Ajnnijrrr. /ixiluBJ.  vol.  9,  1S84,  ]>.  438,1 
I,  Ilg".  X,  il  (U.>1  H.  eottaUx  d'Orlii^y,  lS:ifl|. 

nption. — Test  broadly  oval,  two-thinU  as  bmad  as  long,  the  end*  J 
mIjt  roumled,  ftomewlint  comprvs^od;  rhaml)en9  few,  t)io  sutum 
,  Mimowluit  depressed;  wall  calcareous,  ornamented  with  a 
itf  raised   rounded   cnstie  running   lengthwise  of  the  test, 

UU,  Mb  lay   AkxI.  Wi--«-  MUncbon,  CI.  (t.  vol    IK,  Id!):),  p  299,  pi  8,  Bit.  4A. 


somewhat  Irregular;  last,  one  «r  two  chambers  iisuallv  smuotli,  ; 
cftrinate;  aperture,  in  end  view,  ceDtral,  terminal,  hroiMilv  oviJ,  i 
with  a  raised,  rounded  burdor;  color  whUe,  ,| 

Ivciigth  0.60-0.75  mm. 

THxtrihition. — I  Imve  spei-imens  of  this  species  tn>m  Nrro  sttttiiiD 
900,  in  RoO  fatluims,  u)T  (iiiam.     Tlieovj*!  specimens  of  Drmly  referml    , 
to  above  were  from  off  Kaine  Island,  Torres  Strait,  in  l.iJV  falhoinx; 
ill  Humboldt  Bay,  off  New  r.uinpa.  in  S7  fathom.":  and  off  Amboiiw,  N 
in  I.')-20  fathoms.     Gobi's  specimen  °  dm-s 
not  belong  here. 

This  species  differs  in  several  importaiil 
characters  from  t  lie  typical  form  dascHbed 
by  d'Orbigny.  From  f  lie  avuilable  rcconis 
the  species  seems  tn  be  limitod  tti  trii]unit 
or  subtropical  watei-K. 


BOLtVIKA  «MARtBnSI8  (CMi). 


'riuilin 


,    At 


i    Ar,i,l.    Potl 


IniiJiina.  vol.  T,   ISSQ,  p.  21)7,  pi.  15,  li«.  1, 

A    B 
Bolivina  aenarimtU  H.  B.  Bbadt,  Proc.  Roy. 

Hoc.    Edinbui^h.   vol.    11,    1882.   p.   711, 

lable;  Rep.  Voy.  Challmgtr,  Zoology,  vcJ. 

It,  1884,  p.  ^23,  pi.  53,  Cb«,  10,  11.— II.  B. 

Brady,  Parker,  arid  JonE9.  Traup,  ISnul. 

Soc.  London,  vol.  12.  1888,  p.  221.  pi,  M, 

figs-  2.  4,   5— Malioou,   Boll.   Soo.  GpoI 

Ital,.   vnl.   7,   1889.   p.   377.  pi,   14,  figs.  U. 

12. -GoKh.     Koiij;I.    Svenak.    Vet.    Akad. 

Handl,,  vol.  25,  No.  9,  1894,  p.  60.— Funt, 

Rep.  U,  S.  Nut,  Miw..  1897  (1899),  p.  29i. 

pi.  37,  fip.  8.— Mm.Err,  Joiini.  Hoy.  Micr, 

8oc.,  1900,  p.  544,— BAno,  Proc.  U.  8.   Nal.  Miw,.  vol,  34.  tWW,  (tW 

fpart). 
Bti/imina  pMnctnfa  GoBa?.  Kongl,  Svonsk.  Vrl,  Akad,  Ilnmll  ,  v.il    ly,  No.1,Wf' 

|il.4.  figs,  114,  1!5  (not  BoiMna  pimrliita  d'Orlii^iiy), 

i>fspn/rtM«i.^Test  elongate,  slightly  tapering,  much  compn'saeJ,  the 
edges  carinate;  apical  end  broacQy  n)un<ltMl,  oft*n  with  a  stout  spini'; 
apertural  end  rounded;  chambers  mimcrons,  slightly  uiflaleil,  fh* 
sutures  curved,  very  slightly  depressed ;  wall  calcareous,  smooth  W"' 
punctate  except  for  two  or  mure  longitudinal  costa?,  usually  two  l»"iK 
coatieextendiHg  well  forward  near  the  miilille  of  the  teat,  with  shiifWf 
accessory  ones  near  the  apical  end;  aperture  clongaltvoval, with* 
continuation  of  the  carina  of  the  chamber  forming  a  smooth  wi**^ 
lip  about  the  opening;   color  white  or  gray. 

Length  up  to  1.25  mm. 

"  BuU.  Mu0.  Tomp.  ZoOl.,  vol.  29.  Itt96.  p.  4S, 


ruKAMINIFEBA  OF   NOtTU  PACIFIC  UCEAX. 


Dtilribiition. — Thp  specie*  tins  bwu  rTcunl«^tl  by   Brady   at   tw 
Nnrih  Pacific  ttlations,  off  ihp  PhibppiDn^,  in  9ii  fallionw,  aivl  fr\> 
tlit<  suath  coaiit  uf  Japan,  to  15  fatfaoms.     Ba^  rvcnnbi  it  fi 
number  of  AUmtnyxt  statinn^  iu*ar  tlie  Han  aiiaii 
I-Untl^,  hut   an  examiiiatiun  of   his   material 

I  1-  tiiiisi  rtf  his  S{ieciini*ns  to  twlung  to  aii- 

i  <    'I  s|>eriiiu9ii^  wem  found  at  a  tiumlier 

I  •i»t;H[is  oir  iIh>  coast  of  Japan,  in  from  SO- 
'1  riitiuiiiH:   nUn  at  thrwt  Alttatnutt  stations 

II  Wt-rrne  Si-a,  H4025,  bi  MB  fathoms;  I>4"S1. 

:>  m  fiithotiis;  uihI  iKiWa.  in  27<5  fathiim^. 
^:>i^iRietis  were  abundant  and  lar;:t<  at  ettaiion 
iLTfiti.  in  373  fathonw,  near  this  roast  of  Cali- 
iiiriiia.  Sj)i<rimvns  were  also  fiiond  at  Tn*ea- 
r-.m  i>tatioii>i  32,  in  3lMl  fallninis,  from  Uw  Cali- 
((iniiaa  coast;  and  79,  in  799  fathoms,  near  tlie 

M^ulian  Islands. 

^V  ti^in>d  s|i«<<-iui«n  did  not  have  th^  typi- 
li  l»Dg  iQvdiiui  ctMtK!  which  are  shown  in 
ilmly's  fiirun-s  and  in  the  pholo^nplMHl  speri- 
iDQHuf  Flint. 

nOUVIBA  SDBASGVUJUS  H.  B.  Bndr- 


?1 

r.    I 


Soc., 


ta«it«i^9«ldruU.  U.  BKAny.QuDn.Joura.  UiiT. 
21,  ISSl,  p.  59;  B<-p-  Voy.  (lloU™,!*, 
Zoolnty.  vol.  B,  18*4.  p,  427,  pi.  M,  IIxel  32.  33.-ltnjjirT,  Joom.  Rm' 
Snc  .  UOO,  p.  US. 

Dracriiition. — "Test  o h I o n 
tajM-rin^,  stoutly  built,  mor<<  < 
less  angular,  somewhat  concuvo  or 
rxcavat4Hl  on  i>oth  aides;  ahoral 
extremity  obtusely  poinlvil. 
Tlin  angular  contour  uf  thflj 
transverse  s»H-liim  is  detcniiine( 
by  the  prominoncp  of  su)H*rfirial 
Hva.-B*i™*  •c«wrcuiM.  X  «  n.  cosltt',  the  principal  of  which, 

»fanv*4^  *«».  n,  •■■■iiT  j„  uumhtT,  arc  placetl.  one  dow 
rujam  («m>  Di^'t  •.  ,      ,  ,        '        .  , 

eai'h    lateral    uiarpn,    and 

^■«acb  facn  of  the  trst.  A|ierluro  comma-shaixtd." 
b  O.o  mm.  or  Icvs. 

-Kworded    by   Brady   from   <%tUrityrr  station   : 
IM  fathoms,  olT  thn  Philip  pi  nt*:*.     I   have  not  found  spcciinoni 
to  Uus  spouc4.    The  descriptioo   and   Bgunss  are  froi 
Wy. 
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BOUVIKA  lOBATA  B.  B.  Bndj. 

Bolivi/ia  hbata  H.  B.  BRAnv,  Quart.  Joum.  Uicr.  Sci.,  vol.  21,  1881,  p.  58;  Rep. 
Voy.  ChalUnger.  Zoology,  vol.  9,  1884,  p.  425,  pi.  53,  fipt.  22,  23. 

Description. — "Test  elongate,  depressed,  digitate;  distal  end  ob- 
liquely truncate  or  rounded,  aboral  extremity  obtuse,  periphertJ 
margin  lobulated.  Segments  inflated,  their  outer  margins  projecting: 
and  subangular;  sutures  thickened,  and  deeply  sunk;  surface,  ttft- 
cially  of  the  later  chambers,  more  or  less  granulatei).  Apertim  ■ 
long  oval  slit  contracted  at  the  middle;  nearly  central." 
Length  0.40  mm. 

Distribution. — This  species  was  described  by  Brady  from  the  ngBD 
about  New  Guinea.  I  have  found  it  at  a  single  station,  Nero  atiAm 
1583,  in  777  fathoms,  between  Ow 
and  Midway  Island.  The  graaulstiloi 
of  the  surface  and  the  form  are  aiimlir. 
Egger's  figures'*  do  not  seem  towfK- 
sent  this  species,  but  it  is  bard  to  judp 
from  the  quality  of  the  figures  in  tbit 
work.  Millett's  figure*  closely  resem- 
bles B.  lobata,  but  its  connection  «ith 
the  young  of  BigeneriTia  firnhnaUi  llil- 
lett  makes  it  certain  that  it  is  a  young 
of  that  species.  If  B.  lobata  had  aucb 
a  uniserial  development,  it  seems  that 
Braiiy's  material  would  have  shown  it.  Therefore,  for  the  present, 
it  seems  best  not  to  unite  it,  but  to  keep  it  with  the  species  as  i!e- 


[}iilribtition. — It  is  impossible  to  determine  wbicb  of  the  two  for 
ji.taJ  by  Brady  was  obtnineil  fmm  tbft  one  Xitrtli  Partfiv 
w<n  bv  liini,  Homilulu  Reefei.  40  fallinms.     However,  an  exaini 
r,  of   BsRf's    inaterini    InMetl  It.   trxtilarioidrg  sliows   llie  n>u^ 
bordered  form  bere  4lmcribed.     In  the  Sero  mateK 
I  bavc  liad  jipwimens  fn>m  statiun>  illfij:,  2o71, 
'.'(17-1   in  ;Hi7,  'i7l,  and  T2  fallit)(ii.x,  respertively, 
lu.-'t  being  at  Himnlulu.     Tlierefore  Bni'ly*s  fpoctmet 
were  probably  "ft  litsspvcicw.     Tlicrc  are  also  ntiroei 

tB|)«cimen^  fmm   tbe  southern  roa^t    of  Japan 
from  thr  area  helwi^ra  Yuknbama  and  Guam. 
Millett  re«-o^ized  two  dvitinrt  UtTia&  in  tbeMalayai 
material.     Tlib  ^ pi iioec  or  granular  form,  at  least  i 
ihe  North  Pacilii-.  seetns  to  be  the  nioiv  rummon,  i 
sperimens  whtrli  n>ulf[  be  asHt^ne<)  !••  ReuKs's  •ipeci^ 
bring  Heen. 


BOUmA  DECirSfiATA  B.  B.  Bi 


11.  D.  BuuT.  Qinrt.  Joiub.  Mkr.  i 
vol.  n,  IWl.  p.  5«;  Refi.  \vf.  OaUmyfT.  2«ikcr,  ^ 
9.  I«M,  |.    423.  i>l.  h3.  Ufn-  11',  13. 


'"  Deaaifition. — Test  broad,  tapering  to  the  roundM 
i^>L  apieal  end;  apertural  end  oblitjnely  Imm-alr, 
,,,  "'">*  p^^Bl«d,  the  etl^Ri  lliit-k  and  tM]UHre,  or  somewhat 
roundet);  chambers  numemus,  the  futures  indistinct, 
>!'  uirfa4-i>  ornamente'l  with  a  ^erim;  of  roundcvi  bosses,  arrange*) 
lore  nr  le»ii  in  Terttral  rows  and  ako  in  obli^jue  mnra  ocmm  lhAi| 
'-^i;  aprrltire  niUFulcd,  with  a  raised  twirder;  color  whit«. 
Iidurlb  n  '^1  mm. 

(i.^_,i,,,f,„„ — The  only  rer«»rd.t  for  this  Bperiw  are 

■i  by  Bnuly  fnim  off  Juan  Fernandez  iit 

I'aeihe.     Uliat  eertainly  M-eiat  lo  Ik-  this 

i^t'umni   at   Aihatroaa   Citation  I>4s:{!i.  in 

II-,  off  Japan.     The  form  Is  ttimiUr  and  the 

-  the  peculiar  ratsol  omaiuentation  shown 

■atnmtA  UMBATA  n.  a.  bm*. 

&*,.-«  U.f..;.i  n    !!    !!n:..    iiij.-i    Joum.  M«i:r.  Sri,  W.I. 

-'.     ■■  iftT,  Zonlr^-,  vol.  9, 

I  KCHIN,  1>iiu.  Roy. 

(>.  !^.-Ewi«K,  Abh.  B^.    i'm. 

i'  'in.   vnl    IH.   IS93, 

p   300,  pi.  ^   lli-.   U)  ;-      Ui;^i.rr,  Joutn.  Koy.  Mi<T-  Soc.,  WD,  p.  M3,- 
SnooTNH.Mftn  aii'l  Prw-   MatiitliertAr  Lit  ukI  Phnn(i.Six-.,ral.4>,No.^J 


f 

tto.  Ti.-e«4» 


i,  p.  IV— CttAMUx,  Joura.  Udd.  ! 
%.  H3  — Baoa,  Proc.  V.  8.  .N«i.  Miw.,  rul.  *t,  IMS,  j 


1. 90.  laor.  p.  32,  pi.  4^J 
138. 


Description. — Test  elongate,  much  c^imi pressed,  grailaally  lap«i 

iho  ratlier  bluntlj'-rounded  apical  end,  often  somcwhAt  Iwi^teJ, 

thickest  along  thp  miHltan    lim.-, 

thinning  toward  the  lateral  nur- 

^'ns,  wliifh  art'  slijjlitly  roiindc«l; 

<  litiiiiberH   iiMially  aluut  as  high 

:\~   wide,  RJighlly  tumid,   tlie  sti- 

1 1 1  vvs    very    distinct,   irregularly 

'  Hi'\<<d,  linibato,  especially  along 

I  III-  nit'dian  portion  of  llio   fa*-*" 

careous,    smmUh.    punc- 

icrtur©   clongute-ovnl, 

.■inifiis  sumowliat  reinolo 

from     the     border 

and      terminal; 

color  whiti 

Length    0.50- 
0.7.1  mm. 
DiHlrihution. 

MIS  i-KuB  .iHposiTB  BiDK;  c  KND  ns«  Brady  roTonls  tlio 

spt'citw  frtim  ihu  following  three  statioiLs  in  the  North  Pftcifir,  ofFlhi 
Hawaiian  Islandtt,  in  40  fatlioUKi,  south  shore  of  Japan, 
15   fathoms,   and   in   Hongkong  Harbor,  7   fatlmins.         .^^^^ 
Bagg's  sppcimen  is  from  Albatross  station  H4604,  m        ^B^^H 
865  fathoms,  off  the  Hawaiimi  It^lands.  ^^^^ 

In  the  material  I  have  examined  the  spot-ies  has 
been  noted  from  the  followmg  stations:  Alltitritxs 
station  D4He5.  iu  101  fathoms.  >)fT  the  wiast  of  Japan, 
and  jVfm  station  1466,  in  234  fathoms,  nearGnam. 

There  is  a  tendency  in  adult  gpeeimcns  to  assume 
a  Itniserial  development  with  a  terminal  aperture. 
From  the  otlior  published  record.s  the  s|>eriea  seems  to 
be  confined  tn  fairly  shallow  tropical  ami  snblropical 
waters. 

BOLIVINA  iBlTAIUNA)  PORRECTA  H.  8,  Br.dy. 


Flo,  79.— DOUTtKJ 


Boliviua  ponn-ta  U.  B,  BRADY,  Quftrt,  Joiirn,  MiiT.  Sci,,  V.1I 
21.  IM81,  p.  57;  Rep,  Voy.  Cfialltngir.  Koulojiy.  vol.  B. 
1884.  p.  418.  pi.  62,  fig.  22,  a.  6,  c.-K(i.iKa,  Abh.  Wn. 
bay.  AkuH.  Wiss.  Mllnchcn,  CI.  ii,  vul.  18,  18U3,  y.  300, 
pi,  8.  i\f^.  7-0,  46.  -47.— FuNT,  Rep.  V.  S.  N»t,  Mtu.,, 
1897  (IS99).  p.  292,  pi.  38,  fig.  2. 

Bifarina  porrtrta  MuXBTT.  Journ.  Roy.  Micr.  Soc.,   ICOO,  ji, 

MO,  pi.  4,  fig.  3.  ,,,n 

Deacription. — Test  elongate,  slightly  tapering,  the  apex  i 
apertural  end  truncate,  compressed,  the  edges  rounded,  the  v 
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liii;li,  tlic  liiU^  trinii^ulnr.  tlie  sutures  in  later  growth  passing 
nitirelv  inn)&s  tlie  test  uiiiJ  furmiiig  an  almost  uniserial  stage;  wall 
-I'ltli,   iKirforatp;  aperture  subtorininal,   removed   from  the  inner 

:_-f  •}(  tilt;  cliatnbcr.  elongate,  with  a  raised  border;  color  white. 

Ixrigth  0.75-O.S4  mm. 

Distribution. —lioi   previously   recorded   from   the  North   Pacific. 
Imt  known  from  off  TaJiiti,  the  north  roast  of  New  Guinea,  and  fn 
itiH Malay  jlrihipelago.     Tlie  only  North  Pacific  station  at  whirh  1 
liivf  found  tile  species  is  Albatruss  station  D487S,  in  5fl  fathoms, 

I'm  cliannel  of  Korea  Strait.     This  material  is  typical. 

rills  siH-cica  is  referred  to  Bifarina  by  Millett,  and  if  that  genus  be 
rci  oiroized  that  is  its  logical  position. 

^BOLIVIRA  (BIFARmA)  5TRIOOSA  {K.  B.  Bndy). 
mnn  httala,  var.  alrigom  H.  13.  Hbauv.  Rep.  \'<>y   <'halli-vurr.  Zrinl.>Ky,  i"l- 
9,  IKM,  1).  42.^,  pi.  113,  fig-  7. 
Ikuniption. — -Test  elongate,  slightly  tapering,  compressed;  rlmm- 
lii>  triangular,  the  outer  posterior   angle  extending  outward,  giv- 
rni;  a   very   lobulated    margin   to   tlie   test;   wall 
iitrfprtly  hyaline,  except  at  the  border,  where  it  is 
[lurtially  white  and  opatjue;  sutures  distinct,  ex- 
'I'luling   across    the   test   in   the   later  chambers; 
Tliire  elongate,  subterminal,  removed  from  the 
"f  border  of  the  chamber,  surrounded    by   a 
ruiseJ  Up;  color  transparent,  white. 
^Kgtb  O.-IU  mm. 

^^Hfrf&uHon. — Brady  described  this  as  a  variety 

Bl.  hhata.   from    Torres    Strait.     The    figured 

•liWLinen  from  Nero  station  1310,  in  518  fathoms, 

» i-en  Yokohama  and  Guam,  is  in  everj-  resjiect 

iilical    with    Brady's    specimen.     The    resem- 

iK'e  to  B.  lobata  seems  to  be  remote,  and  it  is 

"  considered  as  a  distinct  species, 

III  this  same  region  and  at  corresponding  depths 

in"  of  the  other  species  described  fnim  Torres 

lit  are   found,   and    it    is    not    surprising    to 

I  ihis  rure  form  here  also.     The  arrangement 

LUte  la.st-fonned   chambers    strongly   suggests 

Genus   PLEUROSTOMELLA   Reuss,  I860. 

a  ipart)  U&dks,  Verar..  B6lim.  Kreiii..  pi.  1.  1845,  p.  28. 

a  (porlj  Kkuhs,  Uaidingei's  Sal.  AlihaiiJI..  vol.  4,  1*50,  p.  2i. 
mttmtlla   Reubs  (lypc,  /'.  mtftn.Wwn    Beuw.),     Sita.  Aks-i.   Wisa.  Wicii. 
toI.  40,  1800,  p.  203,— n.  B.  Bkabt,  Rep.  Voy.  Challmger.  Zoolujty,  vol.  '.I,    ' 
18M.  p.  410. 

tnptian. — Test  elongate,  somewhat  compressed,  composed  of 

ctiainbers,   usually    biserially   arranged;   wall   calcareous, 

nill*"— Bull.  71.  |.l'2— 10 4 


I 
I 


BULLKTrH   71,   1 

ierforale,  smooili  or  omamonted;  npprturi"  distinctive, 
fcpvning  with  a  vertical  notch  or  iJit  in  the  middle  of  thw  loi 
■llBuiiUy  with  tootli-like  jmijdctioiia  upward  at  either  side. 
The  aperture  is  reiiUy  the  distlnpuishing  charartcr  of  ll 
It  differs  much  frnm  that  nf  the  olhcr  {icnera  of  the  faj 
-tliero  are  considcriibk"  ditTorences  in  the  various  species,  a 
:  a  simple  vertical  slit  without  teeth,  othisrs  a  broad  n< 
I  well  developed  tooth  at  each  side.     This  wall  contaioin 
br  tioti'h  is  iisunll}'  wpII  withiii  the  an-hed  space,  and  ia 
(easy  to  see  when  i^xiiminiiif;  material.     There  are  sevM 
spwies,  but  none  of  thom  st 
ail   common.     Xonc  of  the  i 
pruviously  been  rcconk-d  froi 
Pacific. 


PLKtJHOSTOMELLA 

fUuTotl'imrUtt  allernariK  SCHi 
ICipeil.,  ge<il.  ThFil,  vi.l. 
[>1.  Q,  llgs.  Vi,  W.— Tbbc 
Aic»d.  Pont..  Km.  33,  IS8 
llg.  4(J.— H.  It.  BdApr,  n 
Itnger.  Zoology,  vol-  9,  VHH 
figi.  22,  23.- 
Ixjndon,  1805,  p.  'i 

DiscriiJtwn. — Test  elong 
pressed,  very  {rradunlly  tajjei 
•subacute  base;  apertural  ei 
front  view,  in  aide  view  brow 
chambers  numerous,  longer  th 
tures  slightly  depres.s«d;  apet 
arched;  not^h  ot  the  lower 
almost  semiciriular,  with 
pouiteil  tooth  projecting  forward  on  each  side;  wall 
polished;  color  white. 
Length  0.60-0.85  mm. 
Distribution. — There  is  a  single  specimen  in  the  roll 
Albatross  station  D2806,  m  I  ..ITO  fathoms,  of!  the  Galapt 
It  has  not  been  mot  with  in  nutlfrial  from  any  other 
North  Pacific. 

Whether  or  not  tliis  species  is  really  P.  altemans  Schwa 
open  to  qiKtstion,     That  species,  as  the  original  figures  sho 
very  high  vertical  wall  in  which  the  aperture  is  seen  near  t^ 
a  relatively  small  opening.     In    the   recenl  specimens 
opening  i:*  much  laiger  and  Immdcr. 


FOKAMisifEiiA  or  sorm  pacific  ociak. 


pLEDKosToiaaiA  EDMioDos*  n 


I.  KnU..  pi.  I,  1M3.  p.  28.  pi.  1 


[  fig.H. 

pi.  1.  (!«  »- 

J>ln«««tonirEbt  MtooiaM  ItKm.  Sitz.  Afcail.  Win.  Vilcti.  niL  M.  IHO.  p.  ! 
pi.  8.  Bjj.  X  fr— U    B.  BMbT,  Brp,  Voy.  (litJtniftr.  Z-^A'^-.  s-A.  9.  159 
p.112.pl.W,BB«^  12.  13.-^-HiHt»*.P»c.ZmLSoe   LmJc.n.  isaj.  p.  ». 

t/tifrifition. — ^Tcsl  tuueti  elooj^ateil,  ven"  sightly  rompressei),  net 
>lmilm-a],  lMtriJI.V   Ufirriti^,  tite  njiiral  eai   bronilly  roun()e<), 
..'■rtiinJ  enJ  Buharulein  frwnl  rie»',  fwumlwl  innidcvi^vw;  rhsnib< 
.  vi^nl,   thn  %'rn,-  (lariy  onfts   liUerial,  the 
'it'T  uuiserial,   but   willi   obllqui*  Mirun-~ 
''•wind  tf"*"  ti'tt^*^  *>f  ihe  IdseriBl  i-<mili- 
I'n;  aperture   fsuiy   broa<l;   sums   broixl 
ill)  ilij^it  projoclinoD  at  fA  sidr:  color 
"iiit*. 
Lpnjrtlj  0.65-0.'.ni  nun. 
Duiribtition. — Apparently  this  s(>«ip»  U 
ii'ire  mmmiiii  in  Hi*  Norlli  Pacific  lliao  the 
cediog.     It  was  iauai\ 
lalerial  fruiii  Tutetirvni 
2,  in    I.4C8  fadi- 
i,  in  tKu  8«iiilhM'e»l<'m 
AVro  etalioTi  81!.'. 
^,330  tathoni».  oir   ih'- 
i  of  I.U2CH1, 1'hilippiiif 
,  anil  at  \nv  Hta- 
i  1304  ui<l    12«0,  in 
fi7  and   I, SI 7  falhocos, 
|lh  of  Japan. 

B  cariy  ptirtioBS  of  the  l«tt  sluiw  liiscrudlr  ajTsngml  t-liumlierB 
I  tha  later  oohb  while  uniserial  ar«  rvally  a  biseriol  )>«nc»,  wliii 
in  000  anollier  ajMirt,  as  U  B«-n  by  tlie  itrran^nicnt  of  the  suti 
I  wedge-ehapM)  rbsmber»  altMnatin^  from  side  to  side 


X  IBK  b.  raoan  nww,  r 


m. — ^T«al  broad,  abruptly  luperiiig  to  the  artite  spim 
S  chambers  several,  ^Teatly  int-reaaing  in  t^ze  in  the  a«] 

irfa  inflaldl.  iho^uiun^  dit-p;  surfare  nith  numt-roiis 
ISobai'ute  spines,  eitlier  over  all  the  cbaminfa  or  limited 
_  "  rone«;  aperture  wilb  the  eJnuH  auarruwsJil  withbluniljr' 

Rmii'ieil  ^b'.rt  teeth  at  the  siclee;  color  white. 
Lcti^jtU  (JJHi-u.7lt  DUii. 


bid|^_ 
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Distribution. — Tyiie^pet-iniPti  (t'at.  No.  8339,  U.S,NJH.)  Ira 
Albatross  stfttioa  D4070,  in  5(10  fathoms,  o<r  Jnpan.  Twi>  olhc 
spwinieiis  were  foutid  at  Ihis  station. 

This  fijieciea  liilTpra  from  tlic  otiicr  iiliniptly  tapering  Rpociwi  of  tli 
yenua  by  its  more  dcprcMsciI  sulurt's  ami  its  sjtinosc  surfiice. 

Ttiis  sniifnmily  itu'linles  lliuse  i^etiera  wliidi,  at  least  iu  tlif^ir  ttarl 
llevclo]iment,  liiive.  a  ilistinclly  triscriul  arraup 
of   the  chaiiibera.      In   Veni^liJift  tlii 
lolhoci  of  aiTantiement  is  (-on  till  He'd  Ihrou^t; 
llic'  .It'Vfl.iiinichl    iif  IliB  test,  but  in  otlie 
genera  b  ecu  me 


Genus  VERNEUIUINA  d-Orbigny,  1840. 

Vemeuilina  D'OHmtiNV  (type,  V.  trvarimUa  il'Uriilguy),  }Xfm.  Soc.  Gi 
Franco,  set.  1,  vol,  i,  ItMO,  p.  38.— H.  B.  Bkadx,  Bep.  Voy.  CkOmf 
Zoology.  \->l.  9.  ISM,  p.  382. 

Sulimiaa  (pnrl),  Rbusb,  Verat.  BOhm.  Kreitl..  pi.  i!.  1»45,  p.  10«.  nnil  ..ihwi 

Polymorphma  \pai\>.  HcavvtzB,  Organ.  PrJylh.,  ISM.  p.  61. 
Trj-tularin  (piurl  1.  Pahkkh  niiH'  Jonkb,  Pliiloa,  Traiie.  Roy.  Soi;.,  viil.  1A6,  1B« 
p.  371  Und  "Him  aullinra. 
Dwot'/rfiOH.— T<wl  frei>,  murt'   "r  less  i>liiiigal«,  Upenng,  in.  rW 
swiion  roiuulcil  or  triangular,   fomposed  of  a  seri«>  of  oliamhe 
spirally   an-angeil,    but   in   three   vertical   columns;   waUs   rariuiil 
arcnaiToun  or  hyaline;  apurtureaslil  at  ornear  the  bil-te  of  t 
margin  nf  the  ihanibir. 


an  PAnrio  ■ 


b^erol  the  genuM   IVmnuIina  mmy  be  us«hI  In  hw-lude  itU  the 
!lut«iy  tni(oriii[  iip(><'i<^  which  hnve  s  iiJil-lik4'  ■(tmurr  xt  the  base 
le inner  mar^n  of  (he  chamber.     This  is  ap|tarenlly  th«  primiUTe 
»  front  whh'h  have  •Icvrlopt'tl   such  gM»rr«  «.■»  liauijiyia, 
breUUoiis  Itj  TVjfH/arui,  1'emr»>7i>>a  mavbftakco  as  the aimplpst 

BiIht  of  the  ftubfiimily   I '(rmnrm/iniiur.     It  includrs  a  niimbcr  of 

Brharacterizeiittpvcic*!^.  twmcuf  (hun 

'biTranunoDaixlof  wiilodbtribulton. 
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Kieitl .  irt.  ■£.  18i&,  p.  10»,  pi.  24.  lig.  63. 

K  KnuMilina  fai'yflro/ibu  Parkkk  mod  Jaxcs, 

IbuuiI.    F()«im  ,    IMi',   [>.  311.— II.  H 

BkaOt,  Ann.  Uu  N.iuilii'l.,)rr_5,  vnl. 

,  1878.  p.  4K.  pi  3D.  t^  liB-c 

njrfwn. — ToHt  elongate,  <'oiuca], 

I.  the  apical  en<l  bluntij  rounded. 

li"  rtuunbiTs  stimewbat  inflaled;  wnll 

inD*iv  arenat^'eciits,  the  surface  rtiUf;ti; 

ijienure  at  Ibe  baae  nf  the  inner  margin 

li  (ho  chamber,  in  a  deprw*ion  fonned 

M  Ike  juwtion  of  tho  three  chambers, 

"Mfflijwl  i»r  oval;  vertiral    rolumiLs  of 

isntbeni  usuallv  spirally  twiMlrd;  i-<iIor 

jIUh  bmwn. 

irnglh  0.50-1.0  mm. 

/'i*<riAu/ir/a.— Thisshallnw  water >pe- 

>  has  iierrlofnre  not  bf*eii   rwonlfii 

;  Oil    Uie     North    Pacific.      SppciiuutL- 

-II  tw»  .-l/^nutJistttlionit,  lI'itiM,  in 

■■■■'■  ralhom.s,  and  112772,  in   313   faib- 

1-,  rtif  iho  western  coast  of  the  T.'nilc*! 

■■  »tp«,  sreni   n'fi'rablo  to  it  a-i  ttj^re<I 

'  Brady.     Wbeihrr  this  is  really  (he 

"tw  tleM'ribeil   by    Keu»4   fpim   (he 

•tveuus  i»  verj'  doublfiil,  btil  for  tlio     ""   "~^ 

K'^t  it  is  M»  rotksidered.  nz«. 

vnuratnLn*  pnopmovA  h.  a.  anti. 
mtvMmUmc  profiiafua  II    |! .  Hhaiit.  Rvp.  Voy.  CliBlltngrT,  Zoolu^,  vol.  B,  1881, 
p.a8;.pl.4T,te.S-l-'|<>"(I3.  I^I-— <^ob,  Koa^l.Sviiuk.Vrt.Akail.UudL, 
TCl.  »,  No.  •,  l!**.  p-  AS.  pi.  7,  fie«.  2M-266.— J-uvT,  Rrp.  i:.  S.  N«i.  Miw, 
n  (IBM),  p.  2tt.  I'l.  31,  fig.  ». 

ri|4w>n. — Tiwt  free,  pyramidal,  triscrial,  the  apical  end  bluntly  J 

mbi!r»  well  inflated  but  ckwely  set ;  wull  marselv  arctui- 


I3^^^H^^^^ 

b.»j^ 

■ .-"  J 

-"lai 

4J^^^ 

:^^^^^H 

^^U^H 

fobaminifeba  op  north  pacific 


iilin^  from  ri 


!  it  dill  init  occur  in  the  lUOG  s 
ttof  ibe  work  done  here,  however,  was  in  i 
p  hits  been  considerable  doubt  in  the 
dailiof  various  nuthora  as  to  the  correctness 
i  assif^ning  our  recent  species  to  the  some- 
ut  incomplete  figmo  of  Bulimina.  jnjffiniea 
by  Egger."  Brady  remarks  upon 
1  doubtfulnesg  of  uHing  Kggcr'a  name  fi>r 
tospecies.  Goes  also  is  inclined  lo  quos- 
» theidentity. 

,  study  of  the   available   ilata  it 

I  to  me  very  unwise  to  refer  our  well 

wterized   recent   species    to    the   very 

ubtful  and  ill  characterized  fossil  species. 

s  figure  does  not  at  all  i-epresent  our 

mon  recent  species  nor  does  tbe  later 

I  given    by   Goes.*   Neither  Texliliirin 

a  Terquem  nor  Vetmeuiliiui  rotuudala 

l^rrer  are   clearly   this  species,   certainly 

;  the  former,  although  both  are  included 

I  Brady  under   V.    pygmsEo.      In  such  a 

I  it   seems   best  to  use  a  new  name  for 

r  recent  species,  and  from  the  clear  deacrip- 

i  and  excellent  figures  given  by  Brady     ir,o  st. -versed 

s  used  hei'e  for  the  species.  ^  *"-  "■  •''"'" 

1  examination  of  tlie  series  selected  by 

t  shows  tliat  a  part,  of  Ids  specimens   referreil  lo    V.  propiju 
!  in  reality  V.  bradyi  iind  not  V.  propintjua  H.  B.  Brady. 

VERlfEUnJHA  SPnfULOSA  Reuu. 

\  Vtmoiilina  upinuloM  Rbuss,  Denkschr.  Akad.  Wisx.  Wien,  vol.  1,  1S50,  p.  374, 
pr.  17,  fig.  12.— EooEB,  Neues  Jahrb.,  1857,  p.  202.  pi.  9,  figs.  17, 18.— H.  B. 
BRAnv,  Bop.  Voy.  Challenger,  Zoolc^y,  vol.  9,  1884,  p.  3»4,  pi.  47,  figa.  1-3.— 
n.  B.  Bbady,  Parkkh,  and  Josea,  Trana.  Zool.  Soc.  Jjundm,  vol.  12, 1888, 
p.  2111,  pi.  42,  fig.  16  (not  fig.  14}.— Wkioht,  Ptoc.  Roy.  Irish  Acad.,  wr.  3, 
vol.  1,  1891,  pi.  472.— MiLLETT,  /oura.  Roy.  Micr.  Soi-,,  1900,  p.  II, — Sidb- 
BOTTOH,  Mem.  Pmi-.  Mam-hestor  Lit.  wid  Philos.  Sin.'.,  vol.  49,  No,  5,  ItWa, 
p.  10,  pi,  2,  fig.  5.— Rh«mblbb,  Zool.  Jahrb.,  Abl.h.  Sysl.,  vol.  24,  IBOfl, 
p.  61.  pi.  5,  Og.  5a.— Baoo,  Ptoc.  U.  S.  Nat.  Mub..  vol,  34,  1908,  p.  i:t2. 

,  Description. — Teat  pyramidal,  three-sided,  triangular  in  transverse 
,  the  sides   flat  or  slightlj'  concave,  tbe  initial  end   acutely 


B  Jahrb.  liirUin.,  18S7.  p,  2( 
k^GoC*,  KoDgl.  Svcnak.  Vut.  Akad. 


■t,  pi.  12,11^.  10.11. 

Uandl.,  vol.  25,  Ko.  9,  \HM.  p, 
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poiiiteii;  initial  end  and  angles  of  rhambcre  nfton  with  sbarp  SRinen; 
walla  of  medium  thickness,  hyaline,  or  in  some  ca-iew  thickened  amJ 
rough,  perforate,  smooth  or  ^anular;  aper- 
tural  end  of  tetit  bluntly  angled,  the  edgM  of 
the  chambers  thickened;  aperture  a  oiin-cd 
slit  at  the  ba§e  of  the  inner  edgn 
chamber. 

Length  0.25-0.75  mm. 
Diatrihiitityn. — This  species  seems 
widely  distributed  in  the  North  Pacific- 
Brady  records  it  trura  four  (.'haUrngfr  statiuuM 
in  this  area,  the  extremes  of  depth  being  7 
and  2, .100  fathoms.  Rliumbler  notes  its  oc- 
currence at  Laysan  Island,  and  Bagg  records 
it  fnim  five  Albatross  stationi*  neap  the  Ha- 
waiian Islands  in  from  275  to  866  fathoms. 

I  have  had  material  from  a  considoruble 
number  of  stations  in  the  North  Pacific,  all 
but  two  of  which  wei-e  from  depths  groattrr 
than  100  fathoms.  Brady  found  that  but 
7  of  his  24  stations  for  this  species  were  in 
depths  greater  than  100  fathoms.  The  great- 
est depth  at  which  material  was  t«ken  in- 
eluding  this  species  was  1,355  fathoms  in  the  finv  soundings  near 
the  Hawaiian  Islands.  Nearly  all  the  speci- 
mens examined  were  fnim  south  I'f  30° 
north. 

VKRHEUILIHA  AFriXA.  nev  nan*. 


r  FOKAMl.NII'KBA   OP   NDKTI!   PACH 

DistribuH^n.—As  Brady  incUuiea  tlUs  under  VemeuUijui  proinru 
ll  vi  UDpusstble  to  know  at  wliich  stuUuns  this  sjwcipa  occurredl 
Miihout  consulting  liis  material.  Gops'a  specimens,  one  of  whicllM 
J  iik'urwl  ln're,  w«ro  from  Alhtitroas  stution  D.'34]9,  in  77'2  fathoms,  f 

1  the  west  coast  of  Mexico,  attaclicd  to  tu))es  of  Rkahiiiiwmina\ 
,.T.-,r,/.in>  W.  B.  ('nr[..-nt.>r. 


vol.  29, 


.  ;ni,  i>l,  5, 


Fmi  «Mii,— viiucEuruN*  xnuu,.   x  ^  w,  sncmtn  iTTiciie:i  to  itaAnuAuuiKH. 

This  species  Is  different  in  everj-  way  from  typical  I",  proinnqaa  ' 
li  I).  Bnuly.  It  is  iiigher  and  more  tapering,  and  is  usually  distinctly 
Will  toward  the  tip.  The  chambers  are  more  numerous  and  less 
iiiilalwl,  Ihe  later  with  a  tendency  to  become  biserial;  and  it  differs  . 

II  in  the  attached  habit  with  its  consequent  modifications  of  th»j 

"ilural  portion  of  t)ie  test. 

Tlie  Ught  gray  or  white  border  of  loose  material  about  the  area  of  | 

i!i(liment  appears  to  he  common  to  a  large  nunilwr  of  attached  ' 

ilia  tthicli  are  not  at  all  i-clated. 

^VEIUTEI^LINA  PUSILLA  Guts. 
Mitlinu  putilla  Gofi^.   Hull,   Man.  <''.qi 

/Vsmy'ton-— "Short,  often   nearly   cylindrical,   with   very  httis  ] 
'iltvl  segments,  or  sometimes  ovoltl  with  inflated  segments;  aper- 
'I'  II  sutural  slit  or  an  obliquely  set  comma- 
■'"miHl  fissure.     Pale  yellow  or  wliitish." 
U-ngtU  0^50-0.66  mm. 
IH»lnbution. — This   sjiecies  was  described 
W  Goi«   from   Alhidross   station  D3431, 
^^5  fathoms,  at  iho  entrance  of  the  Gulf  of 
'  'difomia. 

i  ImTo  carefully  examined  the  mounted  set  returnetl  to  the  U.  S. 
'iinittl  Museum  by  Goi'a  from  the  above  station  and  labeled 
TiitvUina  pusiUa  Go6s  on  the  original  label.  The  specimens  do 
t  lit  tlii'  description  or  figures  at  all  well,  but  many  of  the  figures 


If 
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of  t,lio  piiper  quoted  are  very  [Kior  wtien  compared  with  th«  i^pei'ininis. 
I  shoidil  place  tliese  specunt-ns  unrler  V.  /'ilystropha  Rcu:«is,  iw  ibcy 
seem  to  hiive  all  ttic  chiiracterisf if s  of  Bnidy'a  fibres  of  tliut  spmeu. 
The  nbove  tiescriptioii  ia  taken  fnim  Goijs, 

Genus  VALVULINA  d'Or>bigny,  1826. 

Valvulina  iiOftinoNr  (lype,  V.  Iriamiularis  d'Orbignyi,  Ann.  ScL  Nai„  vol.  7, 
182(i,  p.  270,-11  B   BuAbv,  Rep.  V.iy.  rhnllfngrr, Xnalagy,  vol.  9,  X8!M.  p.  SSL 
Rolalina  (pari)  WrLLUUsov,  It«c.  F<irani.  Great  Brilain,  1858,  p.  55, 

Description. ^Test  spiral,  conical,  with  three  rhanibei-s  in  a  wh'irl, 
umbilicate,  usually  attadied ;  wall  ai-eiiaceous,  Fairly  s moot ii ;  niH-rlurc 
prorideil  wilh  a  valvular  tooth;  color  usually  reddisli  brown,  urta  of 
fixation  white  or  li^ht  tn^'iy- 

The  genus  Vahiilina  as  designated  by  d'Orbigny  includes  vunom 
fossil  forms  wliich  differ  somewhat  in  shape  from  our  recent  species 
but  only  hi  minor  points.  Tj-pically  Uio  test  is  attacheil  but 
not  always  fiiund  m  place.     The  area  of  fixation  is  large. 

TliBgonus  is  best  represented  by  fossil  species,  J  he  recent  ones  iK-iiiu 
few  and  B])eciineri8  rare. 


Fw.  M3.— V*n-ui,m*  fo.vn-i.    X  «i.    o.  mom  view;  /(.from  *n<we;  r, 
VALVDLinA  COMICA  (Pirirei  vut  JgD«>. 

Volviilina  triangiilan's  Parkbh  »iid  Jonen,  Ann.  Moj;,  Not.  Hiet.,  etr.  2,  viJ. 

19.  1B57,  p.  at6,  pi.  II,  figs.  15.  IG  (ti..l  Vah-alU-a  frifmsufamd'Orhiguy). 
ValvutiTia  triangulari*,  var.  conim  Parkbk  acid  Jonbs,  PhiloB.  'rrnfi«.  Roy  Soc,, 

vol.  165,  ISeS,  p,  406,  pi.  15,  fig.  27. 

VatinUina  caniea  M.  Saiis,  Vid.  Selak.  Forh.,  18U8,  p.  24!).— H.  B.  Hbadt,  R<t- 

Voy.  ChulUnger.  Zoology,  vol.  B,  lB84.p.392.  pi.  4H,  flg».  IS,  16.-11.  B.  BitAur, 

pARKBU,aiid  JoNHB,  Tnuiit.  Zdol.  Sor.,  vol.  12,  1S88,  p.  220,  pi.  41,  Bg.  21; 

pi.  42,  fips.  le,  17.— GoEs,  Kongl.  Svensk.  Vet.  Aknd,  Hwidl.,  vol.  SS,  K»> 

B,  ISiM,  p.  lilt,  pi,  8.  figs.  342-352.— FuNT.  Rep.  V.  S.  Nat.  Mas.,  1887  (ISM). 

p.2S(>,  pl.31,  He.  3, 

Desa-iptioit. — Test  t^-pically  attached,  conical,  often  wilh  llie 

somewhat  curved,  the  apical  end  bluntly  pointed,  the  afTixod  eui'_ 

flat  and  tnmcate,  even  concave ;  chambers  arrungod  spirally, ' 
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etofonn  a  LrUerial  lest;  wall  fonrselj  arentireotis,  nmgli  or  fairly 
innolii  on  tliv  siirfii.ro;  itpertiii'c  elit-liko,  at  tim  inner  hasal  luargin  of 
Efaei cli&mliiT,  proti'rtpj  h_v  a  valvular  lip;  early  ihambers  dark  rcddi 
brown,  tlio  later  Ijediniing  ligliter;  area  of  attachmeat  light  pray. 
Diameler  about  0,50  mm. 

Distrihution. — There  are  no  previously  published  records  for  1 
Bperies  in  the  North  Pacifii;.     The  only  specimens  obtained  from  the 
mateiial  examined  were  from  A7hatro8s  station  112922.  in  26S  fathuiua, 
near  the  Tlawniian  Islands. 


VALVULinA  FUSCA  (WIUIunMi 

Koialina  fiuat  Wu.i.i*Msi.Ji,  Up.',  Kurat 

lU,  US.— TBauUKM.  Km.  Aiiiin. 

figs.  e.  a.  b. 
Vah-idina/>i»ra  M.  Sabm.  Vid.  Solfk.  Forh.,  1HU8,  Ji.  249.— H.  B.  BRi»».  Rep. 

Voy,  Challmgrr,  Zoology,  vol.  9,  lHfl4.  p.  392,  pi.  4&,  flgs.  13,   14.-    " 

KongI,  Svensk,  Vrl.  Akad.  Hntidl.,  vol,  S.'i,  Nu.  a.  1894,  p.  39,  pi,  8,  figa. 

353-355. 
Valimlitui  triaiif/utariii,  vat.  aiulrUnit  Pakkek  iiiut  JrjMtci.  InlnHl.  Kiiram,,  1802, 

p. 311. 
Vah-iilina  aiulriani  H.  I(.  RKAnr,  Traim.  Liiin.  S.ic-.  Loiidmi,  vi.l,  21, 1864,  p. 

Drscnpiioii, — Test    typically    attached,    low    conical,    dei 
roundwl,  the  affixed  end  concave;  chambera  spirally  arranged,  with 
"nly  three  chambers  in  each  whorl;  wall  finely  arenaceous,  smooth; 


a|)erture  slit-lilce,  at  the   inner   bosaJ  miu-jdii  <)f  (Jio  chumlwi 
tectoil  by  a  valvular  lip;  uurly  chaiiibers  reddish  brown, 
yellowish  brnwn;  area  of  attaciim»iit  lipht  gray. 

DiamPter  0.50-0.65  mm. 

Di8tnhuHon.—T\\o  oiJy  rword  for  this  sjieries  in  tiie  N^ 
is  tlmt  piveii  by  Bnuiy  from  near  the  Pliilippin<!s,  in  ! 
Iliave  not  met  witli  tlji- species  in  tlip  niateiiiil  whirh  I  Imvtfj 


*  CHRYSALIDINA  d'Orbigiiy.  1848. 


nrytatvtina    d'Orbigs't 
1846,  p.  IM.— H.  B. 


i 


gradala   d'Orbigiiyl,    For,    Vom. 
ii}\K  \'"y.  Challenger,  Zoulogy,  vol.  I 


Deacripiion.—Test  many  chambered,  triserial,  at  least  in  tht 
portion,  tapering;  apertun's  numerous,  3caiu>reil  over  tin 
minal  wail  of  the  chamber;  other  walla  also  porous. 

This  genus  includes  two  species,  one  a  fossil  from  ihecretaceour 
Vienna  basin,  the  other  a  very  rare  rec*?ntapecieaocciirrin{;  in  si 
water  in  the  warmer  portion  of   the  Pacific  and  Initiau  Oceans 

It  is  rather  pmbable  that  these  two  species  are  not  g»>n* 
related,  hut  until  more  is  known  about  (hem  ihey  may  lie  cons 
as  belonsing  to  one  penus,  ^1 

CHRYSALIDIHA  DtMORPBA  B.  B.  Bndj.  ^H 

Chryialidina  dimorpha  II.  B,  Diuov,  Quurt.  Jdurn.  Mtrr.  Sri.,  VV^H 
p.  M;  Rep.  Voy.  Challfuger,  Zooloey,  vol.  9,  1884,  p,  3JW,  pi. «.  %t9 
EoGEH.  Abh.  kOn.  b«y.  Akad.  ftlss.  Mflnchen,  CI.  n,  vol.  IB.  1893, 
pl.  6,  figH.  ^7, 51 ,  52.— MiLLETT,  Jouni.  Roy.  Mlcr  Sop.,  IBOO,  p.  12,  pi. ] 

Description. — Teat  frw,  eloiigal*,  taiwriiig,  triangular  in  cro 
tion,  the  aides  nearly  equal,  somewhat  concave,  the  edges  a] 
carinate;    early    p 
urute,  consisting  of 
hers  an-anged  tris* 
the   later    portion 
posed    of    rhamb« 
ranged  in  a  singlo 
wall    hyaUne,   pt'rl 
apertures    numoroi 
llic   broadened   to) 
face  of  the  cliamlM 
Tjengthabontn.a 
"  ""*'""■  diameter  about  0.2J 

DistTibulion. — ^Tliia  species  is  knt)wn  from  the  warmer  porti> 
the  Pacific  and  Indian  Ocoan-s  almost  entirely  from  shallow  wa 
from  shore  sands.  The  only  pubUshed  Xortli  Piwifjr  rt'cordMarOj 
by  Brady:  Coral  reef  of  Honolulu,  in  40  fatliiims-  Ibmijkoiifr  Iln 
in  7  fathoms. 


■I     N'Hilli    PACIFIC   OCEAN. 
Gei>ua  TRITAXIA-  Reuse,  1860. 

TitEttalnrM  <p*fl)  Rxitse.  Wnl.  tlShm.  Kmd.,  \it.  1,  1845,  |i.  39. 
TVibLTu  Rkcbb  (ty[i<?,  T.lrictmnalalRe»m)^Tr»iuhrin  trininiu/di  Koun), 

Ak»d.  Wla?.  Wiwi,  ^^J.  40,  IS8(I.  p.  223.— n.  B.  Usau*  (purtl.  Bfp. 

CiMtUn^tr.  Zoolotry.  vol,  9,  18?H.  p.  3SS, 

/>Mirri/i*«m.— Test  triserial,  «t  Ipast  in  the  earlier  portion,  iwm 
rrioii^ilar  in  cross  spcUuii;  ttpcrturt^  ciMiLrtil  uiiil  tcrniiriiil  with 
"illiouL  a  (listiiK't  iierk  atiil  Up,  rounilnd;   wall  usually  arenaceous. 

This  genus,  as  tiffined  by  Keuss  wiil  cmpluyed  by  Brady,  iucludcs 
tlio?)i?  triiM'riul  forma  which  in  their  earlier  ilevelupment  are  like  IVr- 
HfttUina  anil  have  a  textulai'ian  aperture,  later  ehanj^in;;  their  plan 
of  iievi'Iopinetit,  so  thiit  the  newly  a<liled  chamber  tieeupiea  nearly 
or  quitn  the  wliohi  of  the  a|H'rtiiral  enit  of  the  test.  Witli  this 
rhatiffe  in  the  chamber  comes  a  chaiif^o  in  the  aperture  to  a  ter- 
DUDal  p4»siti<in  mid  a  currespondini;  cliau^t  in  sliape  to  a  circular 
itpeiiiim,  usually  with  n  raised  lip,  and  in  some  species  with  a  definite 
tubular  neck  its  well. 

A  new  genus  has  been  erected  for  7*.  captrala  11.  B.  Brady. 
'»  in  ninny  ways  ilifferent  from  other  species  of  TrUaxia. 


TUTAXU  TRICARIKATA  (RtuMJ. 


hi«^H 


Trxtulaiia  trkarinata  Ravss,  Vcral.  It6hm.  Krt'itl.,  pt.  1,  ISib,  |i.  3U,  pi.  li,  Dg,  liO. 

Tritaxia  Irirnrinala  Reuns.  8ite.  Akad.  W'lM.  Wien,  vnt.  40,  IM).  p,  22S,  pi.  l:i, 
GgB.  1,  2.— H.  n,  UiUDT,  Hop,  Voy.  ChalUnger,  Zoology,  vol.  B,  1884,  p.  38», 
pi.  48,  figs.  8.  a.— (.Jots,  Bull.  MuB,  Conip.  Zu61..  vol.  29,  189fl,  p.  39. 

Description. — Test  elongate,  trinn;rulur  in  cross  section,  the  edges 
ciirinnte,  the  apical  end  lilunlly  rounded,  the  sides  sli^jhtly  concave; 
i^pertoral  aspect  triangular;  wall  rather  coarsely  arenaceous,  fairly 
^toootli,  the  sutures  rather  Indis- 
■irict;  ajwrture   in   adult  speci- 
uienfl  rounded,  central,  terminal, 
.'ften  with  a  short  neck;  color 
brown. 
Lien^th  about  1  mm. 
Ifistnhvtio^n. — ^Goes    records 
tVus  species  as  rare  in  the  Pacific 
(referring   to    the    aouthea-stern 
jiortioQ  of  the  North  Pacific),  in 
l_»00  fathoms.     None  of  the  Pa- 
ific  station.'^  from  which  Goi'* 
J  material  is  exactly  000  fath- 
a  in  deplh,  although  several 

r  It.     Under  the  lists  by  stations  tiiis  species  tloes  not  occur 

e  Pacific  list,  and  there  ai-e  no  specimens  in  the  lot  returned 

Therefore  the  record  rests  solely  upon  the  publislie  ' 
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It  is  a  question  whether  Brady  was  correct  in  .assigning  the  recent 
form  which  occurred  only  off  Torres  Strait  to  the  cretaceous  species 
ilescrihcd  hy  Reuss.  In  the  absence  of  material  this  point  can 
simply  he  sufrgested  a.s  open  to  ({uestion. 

Genus  GAUDRYINA  d'Orbigny,  1839. 
Gaudrgina  u'Orbiunv  (ty))c,  G.  ruguta  d'Orbigny),  in  Do  U  Sagra,  Hint.  Fta. 

Pol.  Nal.  Cuba,  1839,  ■'Foraminif^rBM,"p.  109;  M^,  Soc.  Gtel.  Fnnce,  WT. 

I,  vol.  4,  1840,  p.  43;  For.  Foes.  Vipune,  1846,  p.  197.— H.  B.  Bradt,  Rep. 

Voy.  Challenger,  ZooliiR}-,  viii.  il,  1884,  p.  377. 
I/elerostomdIa  Reuhs,  Sit7..  Akftd.  W'm.  Wien,  vol.  52,  pt.  1,  18fl5,  p.  448. 

Description. — Test  free,  composed  of  two  distinct  portions,  the 
earlier  consisting  of  a  series  tif  chambers  arranged  triserially,  followed 
hy  a  later  consisting  of  a  series  arranged  biaerially ;  wall  arenaceous, 
varj'ing  much  in  coarseness  in  the  different  species;  aperture  variable 
as  in  the  various  species  of  Textularia,  either  an  opening  at  the  base 
of  the  inner  margin  of  the  cliam)>cr,  lietween  it  and  the  wall  of  the 
preceding  chamIxT,  or  a  perforation  near  the  base  of  the  inner  nutrgiii, 
often  with  u  raised  bonier,  or  in  somo  species  a  terminal  more  or 
less  circular  opening. 

This  sjiecies,  while  related  to  Textularia,  is  by  its  development 
a  genus  derived  through  triserial  forms,  such  as  Vemeti^ina,  and  its 
resemblance  tu  Tfxtularia  is  due  to  a  reversion  in  its  later  develop- 
ment to  the  biserial  conditiim.  There  has  been  som'^  attempt  on 
the  |)art  of  c^trtain  authors  to  split  the  genus  on  the  basis  of  the 
npertiiral  ciiarncters,  Wliile  this  seems  reasonable,  it  is  not  followed 
out  here,  as  ali-eady  mentioned  in  connection  with  Textularia. 

Tliis  genus  has  a  considerable  t^ologicai  range,  but  after  a  study 
of  certain  forms  it  has  not  seemed  wise  to  unite  the  recent  species 
with  the  cretaceous  ones  described  by  d'Orbigny.  The  differences 
are  great  enough  to  be  of  good  specific  value,  and  a  discussion  of  the 
charactei-s  involved  will  he  found  under  the  various  species.  Most  of 
the  recent  species  arc  rather  constant  in  their  characters,  the  varia- 
tions being  limited  to  unimportant  details. 

GAUDRYinA  SCABRA  H.  B.  Bndy. 

Gaiidryiiiu  pu/ioiiltii  U.  IS.  Bradv  (nul  (/.  im/ioiilet  d'Orb^iy  1840),  Ann.  Mufr. 
Nat.  Hist..  j-iT.  4,  vol.  fi,  1870,  |t.  :(00,  pi.  8,  fig.  5. 

(rou'frninii Kabra il.  H.  HKAi)Y,  Ri'p.  Viiy.  I'haJUnger,  Zoology,  vol.9,  1884,  p.  381, 
pi.  46,  lij!.  7.— (.Vi>K«,  Hull,  MiiP.  t\.in|..  ZiWil.,  vol.  29,  1896,  p.  40.— Fukt, 
Ann.  Rpp.  I',  S.  Nal.  Mii^.,  1S97  (1899),  p.  2S8,  pi.  34,  fig.  1. 

Descrl jitwn-. — Test  elonjinto,  gradually  tapering  to  the  initial  end, 
which  is  broadly  rounded;  cross  section  n>unded;  early  triserial  por- 
tion composed  of  but  few  chamlu'i-s,  the  later  biserial  portion  forming 

the.  gn'HliT  ijui'l  pf  ihii  ti-st.  i'liiiinhfis  nUiinil:  sutures  distinct: 


?iy  Krvnncvous,  hut  rathpr  neatly  ccmentei)  with  a  reildisli-hiiiw: 
►eot;  Bpertiiro  flongale,  KKuiitcd  helwccn  iho  iiinor  liorder  of  t 
.  ImiTilHT  Htiil  I  hi-  mijui-Lint  wall  nf  tho  precediiis  chamber;  rolor  rcddis 
Ijriiwn,  thii  last  fornmd  clmnibiT  often  beio 
hght  gray. 
Ijfingth  up  to  '2  nmi. 

Vwtnlmtion. — Thu   only   published    iwtjre 
for   this    Mpcciea    in   the    Norlli    Pacific   \ 
those   given   by 
Goes  from  off  the 
wBstKoaat  of  Amer- 
ica, AUtatroits  Btft- 


Ii.>nsl)a419,in772 

fathoms,    1)34  31,     i 

in    995     fathoms, 

andD34]S,  in  OfiO 

fathoms.     I    havo 

examined       the 

spccimuus  of  this 

Kpeoies      roliirned 

by  Goes  to  tlio  Na- 
tional Museum  and 

they  apppHi-  1(1  bt> 

tj-pical.      In     the 

further  material  T 

hnvrexaiiiiiKid  the 

npceies    has    been     ,, 

notrd    but  twice, 

from  vli&fi'nwi*  sta- 
tion H2922,in  2<>E 
f^tXwais,  olT  the  Hawaiian  Islands  and  frum   'runcnmrii  station  126^ 
in  &00  fathoms,  jiLtt  »otith  of  the  Aleutian  lsbind)<. 

OAtmRYnfA  FUHTIL  HV  UBu. 

(i*mltyiim  tubfOlundaU  I'unt  (nut  U.  tubrohimlata  Schwairr,  IMiW),  Ann.  It4>p.i 
tr.  8.  ,Nm.  Hur.,  imi  (1«D9),  p.  2»7,  pi.  HA,  Ar.  I. 

nigow  GokB  (nt.t  0.  rugom  d'Orbigny,  IMO),  Uutl.  Miw.  tViuip.  ZnAl.,, 

wl.  29,  isae.  p.  39. 

rijitlmt. — Tost  subcylindrical,  gradually  tapering  to  thn  initial  1 
"till,  lli<<  <mrly  triserial  portion  funning  but  a  small  part  of  the  test, 
thfl  lalcr  bbwrial  portiim  making  up  fidly  three-fourths;  chambers  of  J 
t)tfUt4-r  portion  well  roundod,  nearly  circular  in  cross  sect  ion;  snturtM  ' 
well  marked;  wall  urenaveous.  usually  rather  coarse,  hut  ins 
liuvraml  iiiitro  smoothly  finished;  aperture  in  the  hii>eriiU  portion  a  I 


I 


lulicirciilar  0{>(Mimg  near.  Iiut  soitk-wIihI  uwtiy  fmm,  (h^ 
oFthe  charaber;  color  giay. 

Length  1-5  mm. 

Distrilrution.—The  Hpetdmoiis  reconletl   by   Flint  ad 
liiiii   as   (I.   svJ>rohtndata   Sfbwaficr  woro  fniiii   Iho  . 
Epiuimcns  recorded  by  Goi*8  from  the  i^astcni  Pnrific^ 
(l'()rliif;ny,  provo  upon  exam  in  at  in  n  in  b(.-l(in^  l«  tliisl 
Spociniena  wore  also  coirnncm  in  iiiatorial  from  Nov  a 
859  fntlionis,  off  Guam. 

It  is  possible  tliat  the  CJiaUenger  specimens  roferr 
tuTulaia  by  Brady  may  also  bidong  to  Ibia  species,  i 
from  the  West  Tndirs.     The  specimens  recurdpd  by  (JoH 


■Heitber  the  (/.  rugosa  of  d'Orbigny  nor  the  recent  spe( 
MiG.  rugona  by  Brady.      This  apeciea  differs   Trom  G.  . 
I  the  lart;B  size,  more  circular  form  in  cross  seotiai), 
I  tapering  fonn,  and  in  having  the  apcrtiire  circular  and  il 


OAmjRnif  A  QDAORAffGin.AB15  Bin- 


.  Pn«' 


.  Nut.  M<i» 


vol.1 


Gaudiyina  ifuaJrangiilarU   I1a< 
I.!..-;,  fi«.  I, 

Drsfri/ilioii. — ^Tewt  elongate,  tapering  abruptly  at  tq 
I  Coiuputiod  of  an  curly  Iriliedral  portion  with  acute  ao] 
■a  tiiserial  group  of  chambers,  and  a  later  more  or  Itu 
lortion  com|)08ed   of  chftnd)ei-8    biacriully    arranged;  " 
krenaceous   and   rather    roughly    cemented;    apcrturv  r 
brifici!  between  the  inner  border  of  thn  chamber  andj 


POKAMISIFEBA   (tF   NOBTli    PACiFIC   0( 

I  of  (he  priToiliiitr  i-tiainlwr,  with  in  end  view  a  sort.  u(  roimde] 
Above  and  a  (k'prv^Hum  tit  oither  side;    in  side  vivw  tlio  npertui 

II  a  depituKlon  of  the  abruptly  truncated  end  of  tlio  test. 
rth  up  t«  S  mm. 

pittrihation. — Tlie  type-Hpeoimen  (wliich  I 

WDxamincd)  is  from  Alf><Ur<>»nslai\iin  D4iHl(), 
||04-213  fatbotns,  ulT  the  Ilawniinn  Islands. 

\  only  other  ajKirimeas  I  liavo  seim  were 
iilUmt^d  at  .VfTO  Htntion  2II7I,  in  271  fulh- 
i!LiH,  and  Alhatross  stalitin  II2922,  in  JliS 
^.iili'^mn,  ttUo  nuar  tliu  Hawaiian  islands. 

The  apccieis  is  a  larpo  one, 
Mill  a  diiilinctly  t^xtidaria 
i|i('rturp. 


-.-rf/./;uK    -Tc>t    hiliirlitly 

I  '  iiiu  bn>ad.h'rthomost 

iiiiular,    the     angles 

:   >iro,  cumpoeod   uf  a 

I'liambcra  triserially 

iIki  hiter  rhamburs 

i  (MTiallyarrangcd.few  ill  immbrr;  walk  coarHt>ly  arenareoudS 

.ir  lix-j  snKiiilhly  finished;  sutures  pliiiidy  visible  iin  the  exterior; 


I  narrow,  between  the  inner  border  of  the  ehanibor  and  thfg 
Jiltng  chamber;  color  gray, 
;th  about  I  mm. 

»*ion.— Type-spi'.eiinen    from   Alhatrona   station   II2922, 
PlaUioins,  tu>nr  the  Hawaiian  Inlands  ((^al.  No.  »:H2,  V.S.HM.) 
niir— Boll.  71.  pt  B-IO 6 


»  STATES   NATII 

It  occurred  also  iit  Nero  stutiou  1254,  in  2(i4  futhoiiis,  n 
Islunds  in  tlio  westorn  PacUic, 

This  species  may  bo  the  same  as  that  from  the  Al  hint ic  r«fw    

various  authors  to  G.  rugosa  d'Orhifoiy-  A  glance  at  the  ons^iA 
figure  given  by  il'Orbigiiy,  however,  shows  the  great  dillerem'e 
between  this  rerout  spccira  mid  d'Orblgny's  crctiiccous  foseil s]wcic». 
In  true  0.  rugosa,  according  to  d'Orbigny's  figure  and  deacriplion, 
the  trinnguhir  portion  is  the  smaller  part,  and  the  bi»erial  pon.i«n 
the  greater,  the  whole  appearance  of  the  tast  being  very  diflerenl. 
Here  tlie  triserial  condition  is  mnintained  well  toward  lli©  end  of  tlie 
test,  where  the  biscrial  condition  is  taken  on.  Our  recent  spMia 
seema  to  mo  to  have  litlln  in  common  with  the  ci-etacoous  ^[>ecie«. 

GADORYINA  COMVEXA.  qcw  Iiwclo. 

Description. — Test  triangular  in  front  view,  broad  at  the  apcrturtl 
and  rather  rapidly  tapering  to  tlio  initial  end,  one  face  ne»Hj 
flat,  the  other  strongly  convex  and  with  deeper  sutures;  apertutal 


end  obliquely  t  runcatc,  in  end  view  roughly  semicircular ;  wall  rslliei 
cooi-sely  arenaceous;  aperture  elongate,  between  the  uaner  Ixirdor  "I 
lliB  chamber  and  the  adjacent  wall  of  the  preceding  chumbcr,  in  i 
distinct  depression  of  the  inner  border  of  the  chamber;  color  gray 

T.<eiiplh  O.iiO  ijmi. 

Distribulirm. — Type  from  Albatross  station  D4878,  in  S9  TntlniBW 
eastern  channel  ofthe  Korean  Strait  (Cat.  No.  H343,  U.S.N.M-V 

This  species  suggests  somewhat  0.  urighliaiia  Miliett,  but  1 
faces  in  our  species  in  the  hiserial  portion  are  convex,  one  tif  4' 
however,  only  slightly  so.     It  also  somewliat  rosemblos  fr.  jn 
Wright. 

GAnDRmtA  PADPERCULA.  new  spMlns. 

Description. — Test   short   and    broad,    abruptly    taperi 
broadly  rounded  uutial  end,   the   early  portion   triserinl,   th«  1 
developed    chambers    hiserial;     chambers     inflated;     sutures 
tinct;   end   view  broadly  rounded;    walls   arenaceous,   bufa 


[ vunno t 

iiiiKitli  i^xlrrinr;  Hpcrture  p|on;;ate,  sitiiat«>i]  in  a  deprossiou 
ilio  inner  border  of  tlie  chamber,  betwern  it  iirnl  Uie  adjai 
wiD  of  Iho  pn!MtUng  chamber;  color  gray  or  siifrhtly  brownish. 

Ijpnpth  2  mm. 

yirtrifctiHcm. — Tliis  spt^cies  wus  very  abiin- 
lUnt in  material  from  Alhatrots  station  D41inO, 
in  139  fallioms,  Eustem  Sea  (type,  Cat.  No. 
8340,  U.S.N. M.>. 

This  jtpfcioB  si-ema  at  fii-st  fiiftiice  tci  bo  vpit 
flmitar  to  VerrwuiJina  propinqua  H.  B.  Brady, 
bat  it  is  a  Oaudryina,  as  the  last  fomifil 
diftmhere  ar«  di'cidetUy  bisuriai.  It  is  a  voiy 
ihort  species  an<l  differs  in  general  appearaiic^e 
from  the  ollipr*  of  its  genus, 

OAODRTinA  BRADVt.  mw  nunc. 
UuMb„.:.»  pu/Hmtri  II,   It.  llRAiiY  (rmt  (1    i-<-,«„d., 

d'CHNguyi,  Itup.  V<ij'.  CAoWrHj/iT.  Zufllnjiy,  vol. 

0,  18M,  (1.  37A,  pi.  46.  lip.,  l-t.— U.  H.  \i«\T>y. 

pAUiaa,  aud  Jonrs.  Twhb.  Zool.  Sw.  l,.md.)ti. 

Vi*l.  13.  1S88.  p.  2ie,  pi.  «.  ftgB.  7.  8.— Wwotrr. 

PtM.-.  Hoy.  Iriah  At-ad.,  Ma.  3,  vu|.   1,  18!ll,  p. 

(11.— Ciiirii*N,  Prut-.  Zool.  Sot.  l^audun,  18B5, 

p.  a».  -ilrjUf.,  Hull.  %\w.  Comp,  ZoOl,,  vol.  2», 
L  IfflW.  p  40,— Flint.  Aim.  Rpp.  V.S-Nat.  Mub.. 
^L        180;  <,\Sm).  p.  28T,  pi.  32,  fig.  4. 

H^ampfion. — Test  stout,  somewhat  elongate,  tapering  slightly  u 
Vm?  tjir   inifinl   end  where   it   tnpers   abruptly   to    the  somowhol 
'^'mt  end;  triserial  portion  nearly  rircular  in  cross  tieotion,  of  [vvi 
"tn\)vn,  the  later  biserial  portion  making  up  about  three-fourtlis  a 
'   l*^*.  i^lightly  t'ompr'essed;  chambers  overlapping  and  a|)pen 
crowileU,  broadly  i 
lipljcal  in  ei-oss 
tion,    inllutod; 
turea   deep    antl    (lis 
tirjil ;    I'lid    strongly  I 
eonvex;  wall  of  fine  J 
arenaceous    ma  tonal  •! 
or    calrjireoiia    shell,  j 
smooth ;     apcrtun 
oval,     slightly 
from  the  inner 
gin  of  the  chombei 
li  tbe  border  raised  somewhat  anrl  tliicliened ;  color  light  {rrA7<tl 
nicth  0.38  tu  U.»0  mm. 

— I'nder  the  name  of  Oanttryina  pupindrtt  tliis  spectra 
i  recoixlttl  fts  follows  from  the  North  Pacific:  Brady  rocords 


«tf 


liETIN   71,   UNITED  sTaTI  ■ 


it  at  two  ChttUfiu/er  statinns  in  1,850  and  2,050  fathoms;  Gate 
records  it  from  two  Alhatrong  stations,  03375,  in  1 .201  fathoms,  and 
D337R,  in  1,132  fatliomn;  Bagg  records  it  fmni  four  AlbatroHg  slntiom 
near  the  Hawaiian  Islands,  H4430,  in  1,544  fatlintna.  114.^55,  in  1.398 
fathoms,  JI456S,  in  1,274  fathoms,  and  114571,  in  384  fathoms;  Flint 
records  it"  from  Nrro  station  013,  in  1,072  fathoms. 

In  the  material  I  have  examinpd,  the  species  has  been  freqiieiitlT 
fnund  in  the  vicinity  of  the  Hawaiian  and  Galapajios  Islands,  (iiiain, 
otf  Japan,  etc.  The  average  depth  of  the  stations  is  about  l.iXlfl 
fathama. 

From  an  examination  of  the  original  figure  and  description  pwn 
by  d'Orbigny,  it  seems  (dear  that  our  ratlier  common  recent  form  is 
nut  tlie  same  as  hia  cretuceous  species,  Goiis  came  to  tlie  condii- 
siiiii  that  Brady's  union  of  the  two  was  incorrect.  However,  to 
uniti'  both  this  species  and  G.  chijiislonta  as  Gofia  lias  done,  luitli 
under  the  latter  name,  dues  not  seem  to  me  to  he  a  solution  of  th« 
matter,  as  the  two  seem  to  be  veiy  distinct,  Aa  no  other  nuneia 
available,  a  new  name  is  here  pixiposed.  This  ta  bn«  of  the  e«8es 
where  it  would  seem  to  have  been  better  if  Brady  had  proposisll 
new  name  instead  of  uniting  different  tlungs,  as  the  Challniger  Rpprt 
has  been  looked  to  so  long  as  a  standard  that  Brady's  distinction* 
in  regai'd  to  original  figures  anil  descriptions  havu  not  alwajfl 
been  investigated  by  later  authors.  A  new  name  at  that  lime  ami  • 
recognition  of  the  existing  differences  would  have  cleareJ  llie 
synonjnny  greatly. 

OAUDBYINA  BACCATA  Scbwu«- 

Gaudrijina  haemla  EjclIWAUKs,  N'trara  Exp.,  GpoI.  TIil'iI,  |i.  2,  1866.  p.  2O0.  rl.  '■ 
fie».  \2n.  b.—n.  B.  Bradv,  itpp-  Voy.  Challmffer,  Zoulogy.  vol.  9.  JS&4,  p.Uli 
pi.  4S,  fipH.  8-11.— CaiTMAN,  Proc.  Zooi.  Soc.  Loudon,  I8B5,  p.  20.— FlWr 
Ann.  Re[i.  V.  S.  Nal.  Mub..  1897  (18»B),  p.  287.  pi.  32.  fifi.  5. 

Dfscnption.— Tent  elongate,  taj«ri!¥ 
gradiinlly  to  the  somewhat  acute  iliitJ*' 
end ;  early  porlioncomposetl  of  triscriiUy 
ill-ranged  ciiamhei-s  with  i-oumled  ttnglw 
and  forming  the  lesser  portion  of  tlw 
lest;  later  portion  biserial,  often  som^ 
what  irregular;  wall  arenaceous,  of  fiw 
material  and  smoothly  lirushed;  ap''* 
ture  elongate,  somewhat  back  from  llw 
inner  border  of  the  chamber  aiwl  oftw 
with  a  raised  border;  color  gray. 

__..  _ length  about  2  mm. 

Distribution.— The  only  records  for  this  aperies  in  the  North  ftC&f 
are  the  specimens  recorded  by  Brndy  from  ChtiUrngfr  sUition  SM' 
in  2,100  fathoms,  between  China  and  the  Philippines. 

"  Bull.  55,  U.  S,  Naj 
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IUb  species  is  characterized  by  an  irregular  fonn  in  the  biserial 
portioii,  one  or  more  of  the  chambera  breaking  the  alignment  some- 
^t  and  causing  the  following  to  be  less  regular  than  ther  would 
bt  oUierwise. 

(MtTD&mtA  CmLOSTOlIA  (Knn). 

TatilaHa  ehtiottoma  Rkdbs,  ZeitKhr.  deutoch.  geol.  Gea.,  vol.  4,  1062,  p.  18. 

Gm^na  dtUoUoma  Rsuss,  I^enkichr.  Akad.  Wiw.  Wien,  vol.  25,  1866,  p.  130, 
pi.  1,  fig.  6.— Gotts,  Kongl.  Svoiuk.  Vet.  Alud.  Handl.,  vol.  2C,  No.  9,  IS94, 
p.  34,  pi.  7,  figH.  278-280;  Bull.  Uus.  Camp.  ZoOl.,  vol.  29,  1896,  p.  41. 

QauAyina  pupoida,  vu.  Ailotloma  H.  B.  Bradt,  Rep.  Voy,  ChaUengtr,  ZoOlogy, 
vol.  S,  1884,  p.  379,  pi.  46,  figB.  6,  6.— H.  B.  Bhadt,  Parkkk,  and  Jonbs, 
Tnna.  Zool.  Soc.  Loadon,  vol.  12, 1888,  p.  219,  pi.  42,  %.  9, 

Omdryina  pupoidet,  var.  ehU/utomdla  EooKB,  Abb.  kfin.  bay.  Akod.  Wiw.  MOn- 
Chen,  Cl.  u,  vol.  is,  1893,  p.  278,  pi.  7,  fig.  6  [7|. 

Deseription. — Test  compressed,  broad,  gradually  tapering  to  the 
broftdly  rounded  initial  end;  triserial  portion  consisting  of  but  few 
chambers;  biserial  portion  compressed,  making  up  most  of  the  test; 
chunbers  rounded;  wall  of  fine  arenaceous  material;  the  surface 
ntoothly  finished;  aperture  an  elon- 
gate slit  slightly  in  from  the  inner  edge 
of  tbe  chamber,  surrounded  by  a 
aG^tt^  thickened  and  raised  lip;  color 

length  about  1  mm. 

DittribvHon. — CroSs  records  this  spe- 
ws from  Albatross  station  D3407,  in 
S8S  fathoms,  off  the  Galapagos  Islands. 
One  at  least  of  the  two  specimens 
elected  by  OoSs  from  this  station  a|>- 
peuB  to  be  this  species  upon  exami- 
Wljon.  Egger's  figure  and  description  are  apparently  mean  t  for  this 
•pecies,  but  do  not  fit  it  very  closely.  I  have  seen  but  one  Specimen 
*^h  I  can  refer  to  this  species,  from  the  coast  of  Japan,  Albatrons 
>Uti<Hi  D4916,  in  36t  fathoms. 

OACDRTDfA  APtCnARIS,  tuw  bum. 
Omdrj/ina  nphmulta  H.  B.  Bbadv  (nut  G.  sl/ihonella  Reu^,  1851).  Ri>p,  ^'oy. 
ChaOmger,  Zoa\of,y,  vol.  9,  1884,  p.  3tl2,  pi.  4(i,  fift«.  17-19.— Fuvr,  Ann, 
Rep.  V.  S.  Nat.  Mub.,  1SB7  (1899),  p.  288,  pi.  34,  fi):.  2. 

Jittcnytion. — ^Test  elongate;  triserial  portion  consisting  of  few 
cliambera,  forming  usually  somewhat  less  than  half  the  test;  Inter 
portion  biserial,  the  chambers  inflated  and  distinct,  the  later  chani- 
wswith  A  forward  extension,  at  the  end  of  which  is  tlio  aperture; 
*ill  rather  coarsely  arenaceous  and  slightly  niugh;  aperture  nearly 
licular,  at  the  end  of  the  elongate  chamber;  color  reddish  brown. 

Length  up  to  1  mm. 


1 


:ted  states  national  muse' 

Distrilyution.^As  G.  siphoneUa,  Brady  has  recorded  this  i 

rnini  three  CbnUnigtr  statioDs  in  the  NiirtJi  Pacilic,  in  from 

^.tisn  rathoiiiR.     T  have  noted  tlie  spemes  hut  once,  in  2,H1  fa 

A'f-TO  staliijii  12!)3,  lictwpt'ri  Vokohaiiia  nnd  Gi 

fAn  examination  of  the  original  ilescript 
< Inudn/iiHi.  siphoneUa  Kouss."  and  oapfpiallv  I 
ures,  shows  tlial  the  recent  spPL-ies  descrihtd 
very  different  Tron!  tliat  fossil.  Fig.  -ii  of 
shows  a  test  with  five  vertical  rows  of  oha 
and  need  nut  he  fiirthex  c(iuniili>red  here. 
others,  each  has  the  final  chamher  very  wmvi 
cxtendinji  niudi  higher  on  the  outer  side  tl 
any  other  part,  and  the  aperture  at  th*'  end  of  s 
much  liiwiT  pnije<;tiiin.  Tliis  curious  form  oc 
both  figs.  40  and  41  and  is  noted  in  the  desci 
The  recent  species  is  veiy  ilifferent,  the  ap 
portion  forming  the  liigliest  part  of 
the  chamber,  whicJi  on  its  peripheral 
portion  is  lower  than  elsewhere,  while 
the  fossil  species  is  liighest  there. 


t 


PSBUDOnUFORMIS,  new  i 

pi/onnit    II.    B.   IIH4I.1 


GnuHrj/ina    Ji!i/on«is    II.    B.   IIh»i.y    (not 
Kio  uo-ciAUBBY.  ^'    Mi/onnu    ll«rtlmliii),    R^P-    Voy. 

.■*  *pn maris!  VhalUnga,  Z<Hj|(ig)-.vol.9.  IS84.  p.  380, 

X  ui.    •.  ritoBT  pi.  4(1,  figB.  120-r, 

KM.  ™w.  Dfgcription. — Test    much    elongate, 

compose*!  of  numerous  chambors; 
early  portion  triserial  with  indiHtinct  sutures;  later 
portion,  including  nearly  the  entire  test,  hiserial  with 
the  sutures  deep  and  well  marked;  cmss  section  ellip- 
tical, showing  siune  compression ;  walls  arenaceous,  hut  ^^ 
usually  smooth;  aperttire  small,  in  adults  hack  a  hitle  ^H 
way  from  the  iiuier  margin  of  the  chamber,  slightly  ^^ 
chmgate.  the  edges  thic.kene<i  and  raised  to  form  a  rim  fio.  i 
about  it,  appearing  nearly  tooth-hke  in  end  view;  J|'™ 
color  gray.  x  ma. 

Length  1  nun.  J^" 

Dislribution. — AJ.  jilifornm  has  been  recorded  fnim  avrt 
the  North  Pacific  only  once,  by  Bugg,  at  AlhatroHS  ^^^ 
station  IT4.56S,  in  1,274  fathoms,  off  the  Hawaiian 
Islands.  I  have  the  species  also  from  Alhatroan  station  II2 
392  fathoms,  off  the  same  islands.  These  are  the  only  reco: 
the  species  in  this  area. 


"Zfilschr.  deutsch.  gml.  Cu.,  vol.  3.  IS6I.  ; 


■.  jtt.  5,  1 


jUthaugh  Brady  referred  the  recent  speoies  to  the  cretaceous  ( 
,  il  s(i(^ui3  fnim  A  comparbon  of  tlio  material  obtained  witi 
■  nrigin&l  dvscription  snd  ligurc,  Ihnt  the  two  species  aro  nut  th<(fl 
lod  the  recent  species  is  therefore  differentiated  under  an»the] 
It  i»  sniuot}i  anil  has  ttie  aperture  HonieuliAt  in  from  tliO^J 
),  surrounded  by  a  raised  riilge. 

THITAXILINA,  new  ger 

^'laculina  (piut>  H.  D.  Brady.  Quart.  Journ.  Micr.  Sci..  vol.  21.  J881,  p.  54, 
EThliuiQ  (part.)  H.  Q.  Draut,  Rep.  Voy.  Challenstr,  Zooli^,  vnl.  ft,  1894,  p.  39ftl 

Vtucriptinn. — -Test  in  the  early  portion  triserial,  later  becoinJn 
Till!  or  unisfrial;  wall  arcnacooua;  aperture  in  the  adult,  central 
iinil  t.eniiinal,  in  tlie  young  like  Texliilaria  or  VerneuiUna,  in  adult 
1  iriiiitiun  with  periplieral  teeth  projecting  into  the  apertural  opening; 
Miieriorlabj-rinthic. 
riiis  ffcnus  includes  a  single  species,  T.  caperata  (H.  B.  Brady)^i 
h  differs  from  the  species  of  Tritaiia  in  tJie  form  of  the  test,  thai 
[id  ttie  hihyrmthic  interior  of  the  test. 

TRITAXQJNA  CAPBRATA  |H.  B.  Bndyl. 

,-ai>rrala  U.  It,  Hhadv,  Quart,  loam.  Mior.  SH,,  vni,  21,  ISNl,  p.  64. 
ru;ifnil<i  H.  I!,  liRAi>¥,  Rep.  VW.  Chatlniffrr,  ZmluKy,  vol.  U.  1884.  p,J 
I,  [il.  4B.  fiK».  1-7. 

ption. — -Test   fusiform,   the  early  portion    triserial,  rougldy  I 
•ntmpjliir  in  cross  section  but  witli  well  nninded  aiifrlc!'.  the  later 

"riiou   becoming    biseriat 

'  iiniscrial  and  circular  in 

I'lss  section;  apical  end 
"I'lier  acutely  puinled; 
'I'lrtiiral  end  truncate  or 
'irimilly  niunded,  chambfi's 
"umemuB;  wall  thick,  com- 
liiiseii  of  line  arenaceou.s 
i-iitcrial,  in  part,  traversed 
''*  long  pure  canals  ieadiiiir 
'■'■'m  Ihe  chuiiihcr  to  the 
'■■^iKfiDr;  interior  of  test 
'"Vrintiiic;  outer  pai-t  of 
*^ll  with  ft  wrinkled  appear- 

""^f  (luD  to  the  tliickeniuK 

''  liie  cJiamber  woU   just 

'"''B  thtf   sutures;   sutures   distinct;  aperture   in   the   young  like  Tj 

^"iinilina,  in   the  adult   bcconiuig  terminal    and    central  with  a| 
iwi|ilierai  border  of  inwardly  projecting  teeth;  color  gray. 
Ltnglh  up  to  2.5  mm. 
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Distribution.— "Br&dy  records  this  species  from  but  one  North  Pa- 
ciiiG  station,  in  95  fathoms,  near  the  Philippines.  The  other  statioiu 
from  which  he  records  it  are  off  Kandavu,  Fiji,  uq  250  fathoms,  and  off 
Sombrero,  West  Indies,  in  450  fathoms. 

There  are  two  specimens  in  the  Alhatroaa  material  from  GtalioD 
D4781,  in  482  fathoms,  near  the  Aleutian  Islands,  which  certainly 
seem  to  be  this  species.  If  this  is  the  case  the  distribution  is  a  very 
peculiar  one.  Except  that  the  final  st^es  are  not  entirely  complete, 
the  two  specimens  fit  the  figure  and  description  excellently. 

Genus  CLAVULINA   d'Orbigny,  1826. 

ClavuUna  d'Orbigny  (type,  C  paritUmi*  d'Orbigny),  Ann.  Sci.  Nat.,  vol.  7, 18M, 
p.  268.— H.  II.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  393, 

Vemeuilina (part)  Farkbr  and  Iones,  Quart.  Joum.  Geol.  Sci.,  vol.  16,  I860,  p. 
303.-^Broeck,  Ann.  Soc.  Belgique  Micr.,  vol.  2,  1876,  p.  136. 

Fnfiiulina (part)  Parker,  Jones,  and  H.  B.  Brady,  Ann.  Mag.  Nat.  Eist.,t«r.l, 
vol.  16,  1865,  p.  35. 

Description. — Test  free,  elongate,  cylindrical,  or  angled ;  early  po^ 
tion  conabting  of  a  number  of  chambers  arranged  triserially;  later 
portion  consisting  of  numerous  chambers  arranged  uniserially;  walla 
arenaceous,  usually  smooth;  aperture  in  early  chambers  nith  » 
valvular  tooth ;  in  the  later  i)ortion  aperture  central  or  nearly  so, 
rounded,  and  with  or  without  a  tooth. 

This  genus  includes  those  species  of  Textulariidas  which  Iiave  » 
triserial  early  portion  and  the  adult  portion  unbenal.  Such  species 
are  clearly  related  to  such  forms  as  Vatwliwi,  and  have  added  to  the 
characters  of  that  genus  the  uniserial  condition.  By  acceleration  of 
development  the  triserial  stage  has  become  very  short  in  comparison 


^^^        POBAUiNirEaA  OF  .vonrn  pacific  oceas.  ^ 

DtKriptian. —Teal  florigntc,  cylindrical,  the  early  portion  consifiting 
of  ctuunbers  uratigpd  triserially,  rounded  in  cross  section;  cham- 
\kk  almost  indistinct  fpum  tlie  exterior,  the  sutures  not  depressed; 
IbUt  portion  consisting  o(  rhamhers  arranged  uiiiserially,  distinct, 
bill  tho  suturea  only  (slightly  rxcavati^!,  firrular  in  cniis  section; 
*ili  composed  of  sand,  tisually  fine  in  texlun>,   with   the  surface 

ithlyfinishe^l;  aperturein  thetniddlr- 
of  (lw>  terminal  wall  of  (Jie  cbamher  in 
imiserinl  portion,  usually  with  a 
ahort  but  very  diiilinet  ueck;  aperture 
wuK  a  single  tooth;  color  gmy. 
Length  up  to  5  mm. 
[Hitribuiion. — In  the  North  Parific 
ttii«  Kpecie*  was  rrconied  by  Bnuly 
frim  two  Chaflrngrr  citations,  in  34.^ 
htlioms  of?  Japan,  anil  in  2,:UiO  fathoms 
in  llie  regiiin  east  of  .Inpnn ;  Goto  rrconls 
h  from  several  AV/airotM  stations  off 
ft«  w«st  coast  of  America  in  depths 
from  772-1,471  fathoms;  Flint  reconln 
it  fmm  >^1  fathom!*  in  Panama  Bay.  I 
We  found  it  frequently  in  the  North 
Ptrifir  material  which  I  bare  cxaminn), 
lost  frequently  in  globigerina  007*  and 
ludii  from  a  mctlium  depth.  It  hai* 
>'iirr»I  near  tbc  Galapagos  I-ilamU. 
id  at  «rat(errd  stations  in  the  .Wm 
aterial  from  the  line  of  soundings 
the  Pariflc,  and  in  the  mut4-nal 
the  Alhatratt  (1906)  cruise  it  is 
Mmmon  from  about  Japan.  It  occun* 
\io  in  the  collections  from  south  of  the 
leuiian  Islamls,  Tuscarora  slation  126, 
500  fathoms. 

Tliif,  a-*  far  as  the  North  Pacific  w 
by  far  the  most  cumnum 
'iea.     As  »hown  by  Brady's  figuPM 

tva  rsther  dilTerenl   forms.  i>ut  tbe  material  is  not  suSirtent  to 
liliflh  tlefinitP  varieties  at  ihU  li 


1  the  ChaOtnffT  report,  there 


1 


dnwOM  cyJu(4in  D.  B.  Itaitir  <  tu.i  C.  cylinA-ia  d'Ortugnr.  tfOS).  Reft.  Vi 
Oatlrtitir,  Z<«4i^.  vu).  9,   IKM.  p.  39«,  pi.  4B.  flp.  fi-U  — IUim,  Pm! 
V.  S-  Ksi.  Jliu..  -iA  M,  WW.  J>.  13<_ 

Dwatrifliint. — Test   stoat,  rylindrical,  the   eariy  triacrial   portiaa 
mQ    shown    extehoriy,   the    later   uniagrial   porlJoR    uf    ' 
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cliftiubers,  Wge,  distinct',  witti  wcU-iipfiued,  deprossed  sutures;  wall 

areuiiceouB,  composed  of  a  mixture  of  coarse  and  (Sub  uiatoriiU,  but 

usually  with  a    smooth  exterior;    apertuq^, 

tulnr,  oft^ri  at  the  end  of  a  short   orfU., 

with  a  Hingli"  valvular  tooth;  color  light 

Ijeiifjih  up  to  .'j  mm. 

DiatrilnUion.—Tho  only 
jirpTioHsly  recordeil  station 
for  this  species  is  that  given 
by  Hagg:  Albatross  xtailjon 
I>4()l)0  ill  Itl4-213f»thi>in». 
otF  the  Hawntiaa  I&landti. 
I  have  seen  the  s]MM:ie«  in 
material  from  Nero  atution 
2037,  in  55  fathoms,  and 
2071,  in  271  fathoms,  both 
in  the  vicinity  of  the  Ilft- 
wniian  L^lamls. 

There  is  much  exterior 
resemhlaiire  between  this 
species  and  JIajiliisfiche  du- 
Ma,  hut  Ilie  hperimens  of 
Cluwdina  hradyi  having  Uie 
single  vtilvulm-  tooth  or 
sometimes  none.  Fig.  119 
shows  H  specimen  somt-- 
what  different  from  thu 
mual  fonn  shown  in  %.  1  IS. 
It  has  a  mon'  diisLinrUy 
longer   and   more   slender   neck, 


lughened   surface   and 


lated  witli  tlic  sppcie.s  iit  the  same  sliitii 


CLAVULOTA  AI*tJtJI.A«IS  d'Othljiw. 

Clavalina  nugulori,  r.'ORBioKV.  Ann  Sci.  Niii...  v.tl.  7. 18a],  p.  268,  pi.  12,  BgT 
H.  n.  TlBAoy,  Rep.  Voy.  Chatlmger.  Zool.igj',  vol.  B,  1*84,  p.  390.  pi.  48,  ligs.  ] 
22-2<.--GoaB,  Dull.  Mils.  Cump.  iWH.,  vol,  20,  ISilfi,  p.  37.— FtiNT,  Ann.  Rep,  ! 
U.  S.  Xal.  Mua..  1897  (1891»),  p,  2HS.  pi.  36,  flg.  2,— Mh-lett.  Jnuni.  R<iy. , 
Micr.  Soc.,  1900,  p.  13.— CRArMAN,  Jimni.  Liua.  Soc,  Zool,,  vol.  30, 1907. 1 
p.  2B,  pi.  4.  (i(ra.  ((8.  69  170).  [not  71-73].— UAon,  Proc.  IJ.  S.  N»l.  Mlw..  *.tl.  | 
34,  190S,  \i.  133, 

Valwlina  angularu  Jonrs  iUid  Parkbii,  Qtavt.  Juuru.  (jboL  Sue., 
p.  305. 

Valvulina  IriajigutarU  d'Orbiont,  (nrmu  rlmatiivi  CJoSe.  Kongl.  Sw 
Akad.  n»ndl.,  vol.   19,  No.  4.  p.  86,  pi.  U,  flgs.  3ST-.<l8e. 

De/tcription.— Teat  elongate,  triangular  in  cross  section,  the  early  \n-\ 
serial  portion  limited  tfl  a  few  chambers,  followed  hj  a  few  chambers  I 


POBAMISiyEBA  OF  NORTH   PACIFIC   ( 

in  character:  Cually  tUc  main  portiou  of  thr  t^l,  wliicii  is  uni- 
llitirhamberitf!ct^n<lin<!  back  along  the  angles  of  th&  teat,  arched 
upward  atross  the  faces,  leaTiiig  a 
shght  hnllow  ImjUiw;  wall  arenace- 
IHI8  but  siiKiolhly  finishcil  on  the 
fxtcrior;  apertiiro  in  the  uniserial 
portjon  circular,  in  tht>  middle  of 
ihi*  apertural  face,  with  a  single 
valvular  tooth. 

Length  up  to  1.2o  mm, 
//w(nAi/itrtn.— "Diere  is  but  one 
record  for  this  species  in  the  North 
I  Pacific,  iJiiil  gi%en  \>y  Bagg,  from 

•  *  AlbatroHJi  station  1)4017,  in  305 
^  ^  fathoms,  oir  the  ilawajian  Islands. 
«rT«  I  have  examined  Bsgg's  specimen 
mid  it  seems  without  doubt  to  be 
species,  although  the  te«t  is  not  entire.  It  has  been  found  i 
iti»  parti<i  of  the  Kihi'f  iiceans,  iisiiully  in  rnlhtT  shallow  water.  ' 

CLAVtnjlf  A  PAAIStENSIS  il-Orbl«D>. 

CtmruUmi  i»>rmtmii  a'iiatttnHi.  Ana.  M.  Nar.,  vol.  T.  1826.  p.  if»;  UmUl 

1S26.  N".  afi.-pAKKKa.  JoNKH.  ftiid  !I.  B.  BaAuv.  Aim.  Mi^-. 

•nr,  3,  vol,  1«,  ISB.'..  p  29.  pL  !,  fi|».  2C.— TKam'Bx,  Mftn.  Soc.  «;&)).  Fn 

tor  3.  v<»l.  2.  1882.  p.  121.  pi.  12  (2«).  Og*.  Mo,  6— TI.  B.  Rraiit.  Bop,  1 

CMlrjiffrr,  &»>l««ry,  \«l.  9,   18M,  p,  MS.  pi,  48, 

fl(n>   14-18,— H,  n.  IU*Dr.  Pahxkb.  and  Jo\kh, 

Ttvu.  Z<><i1,  Sue.  I,.i>n>l.m,  vol    12.  188S.  p.  220. 

pi.  42,  6s*.  10,  12     SataDdMN  mhI  Ciuuman, 

Jnura.  Ri>y.  Uirr.  Snr  .  IKHt).  p  -IM.  pi.  11,  tig,  1 1  .— 

EuoEB.  Alib.  Icon.  bay.  Akud-  Wl«.  MOQch^n. 

a.  11.  toI.  18, 18«3.  p,  274.  pi-  6.  fig.  44.— GwKa. 

Kwiid.  BvmmIc.  Vei.  .^k»a.  tliuidl,.  vol.  S5,  No  !l. 

law,  p.  -tl,  pi.  8,  fi»r».  S78-386  — ("nAPUAJ*,  Prw- 

Zool,  Sot.  London,  189^  p.  21.-Ci>K>i.  Hull.  Uur. 

OXDp.  ZoOl.vol    29,  IS»6,  p.  ST.— Ku.NT,  Ann 

Rep.  U.  8.  Nat.  Mua  .  18»7  (ISfKl).  p,  280.  pi.  .^'v, 

SgK.  2,  3. 
IWniiuiQ    paritimtia    Parkbx,   J»NKa,   anil    11.    1(. 

KaAUV.  Auti   Mue.  Nut.  HiM..Mir.  S.vnl.  10.  \f»b. 

pp.MI,  K,  pi,  1.  fijt   2G. 

\  Detxription. — Tent  elongate,  slcn^ier,  the 
rij  UiMtnnl  [KJrtion  di-cidedly  angled,  pjrara- 
,  the  upper  end  usually  wider  than  the 
riy  pari  of  the  following  nniserial  portion 
ich  ia  cylindrical;  chumbc-rs  of  this  portion  infiaU-d,  often  well 
|>ml«d  by  deep  sutures,  sometimes  monilifonii;  walls  anmaceious. 
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usually  rather  coarsely  sn,  and  the  exteiior  more  or  less  rougb: 
aperture  in  the  uniserial  portion  circular,  central,  partially  closed 
with  a  broad  valvular  tooth. 

Length  up  to  3  mm. 

Distribution. — The  only  published  records  for  this  species  fromtlM 
North  Pacific  are  those  given  by  Brady  from  two  Challenger  stitions, 
ane  off  the  Philippines,  in  95  fathoms,  the  other  in  the  deep  water  of 
the  Pacific,  in  3, 125  fathoms.  This  latter  seems  all  the  more  peculiar, 
as  the  species  as  a  rule  has  been  found  in  comparatively  shallow 

Subfamily  4.     BULIMININ/G. 

Included  in  this  subfamily  are  those  forms  which  are  typified  by 
Butimina.  In  tj'pical  species  the  arrangement  of  the  chambers  is 
an  elongate  spiral.  The  aperture  is  elongate,  loop-shaped,  usually 
in  an  oblique  position,  and  in  some  species  there  is  a  tooth,  flange,  w 
other  structure  which  partially  closes  the  opening.  The  testis  cal- 
careous, often  hyaline  in  the  young,  but  may  be  considerably  thick- 
ened and  opaque  in  the  adult;  is  always  perforate. 

Two  new  genera  have  been  segregated  from  Bulimina,  the  difff^ 
ences  in  structure  and  development  appearing  to  be  worthy  of  laott 
than  specific  rank. 

Genus  BULIMINA  d'Orbigny,  1826. 

ij'OKBiiiSV  (ly|H',   Hiiliiniini   marginabi   il'Orbigny),   .\iin.   Sri,  Slip    i 
,    IB26,   p.  2fi9.— II.  B    Urady  (iiart).  Rep.  Voy.  ChaUrngrr,  'i 
IS84,  p.  397. 


POBTH    PAriKIf 

TTie  j»nni|w  of  siK-t-iw*  wliicli  Iinve  numomii8  rlmmtwre  in  enoii  t 

*r-.l  oilefiniteurobilicus,  wUHoUkt  accompanying  characteristics,  i 

■  I  >in<l*>r  tlio  now  peniis  linlimiiuUa,  and  the  ein^^le  bpct^ia 

<:  'rilliaiiiKnnu  IT.  B.  Bra'ly,  U'liich  lin»  the  chambers  hiihlei 

I  ;j  ■-irfiii-e  hy  the  urnamentation,  hut  nevertlielesa  spira],  and  thl 

.[■oriiire  rcntniJ  and  tfrminni,  has  been  made  tlie  type  of  the  nei 

TbpiB  is  a  rontiiilerable  iHiijie  nf  spcrios  t'huractiMv  in  thu  spocic 
'  fiulitiiina  MS  restricted,  the  chambers  in  certain  forma  Iwcoiuirif:  " 
r  ipidly  larger,  and  in  the  adult  hi<ling  thn  earlier  or  becoming  larger 

iih  an  accompanying  extension  of  the  axis  of  Ihti  spiro  forming  a 
i  115  Upering  test  with  the  ti'i»erial  arrangement  visible  throughout. 

Fmm  tho  riifTiculty  of  examining  thu  prolocuhiiti  and  early  chtu 
iTj,  litlle  ut  known  concerning  th«  occnrrenca  of  the  microspheri 
and  iii«(^Qepti<iric  fontm  in  the  spiH'ics  of  tliis  genus. 

BiniHINA  OVATA  a-Orlil(B». 


I  Butimiii'i  orain   D'HantiiNV,   l''iir.   Fihw.   Viciiiw,   In|i 

14.~II.  U.  KaADY,  R«)i.  Vi>y.  ChalUimrr,  Z^mlc^y, 

\  I'tteription.  -Tost  ovato  in  front  view,  circular  or 

^Bdea',  the   apex  broadly   nninded;   viAihle  cIihihIk'i 


t>.    l»:;   111.   n,   I 

il.  U,  1S84,  J>,  4(IU,~pl.  E 


ii-ly  HO  in  oDi 
.•'vcrrd,    lilU^ 


^  ta.— acUMDiA  'ivm.    x  *"-   «.  nam  vaw:  ».  rxo  viitw;  c,  ntw  ta-wina  tr\ 

BUlurea   but  sUf^htly   i-oniprivKcd ;   wall   smmith;  apcrturftfl 

r  UKTrow  with  a  plate-like  (ocith;  color  white. 

rth  0.75-1. 1'O  mm. 

ivtion. — Rather  common  throughout  the  area,  except  in  veiyl 

}  water. 

B amontii  species  nf  ftuHinitui  are  in  an  extremeiy  confused  slal 

I M  the  matmal  I  have  examined  U  iitsuflicicnt  lo  d(*tennine  dd 

r  the  interrelationsliipa  of  all  the  forms,  tbey  are  referred  to  c 
I  gnncnd  epccics,  iiKitidly  taking  iho  figures  given  by  Brady  ax  ft  1 

1  basis  for  dist  inputs hing  the  forms. 
Brmdy'it  ftgiire  of  BvUn-ina  omta  is  referre<I  by  (roAs  to  B.  < 
•oiiiw  Costa. 


NAT10N.Uj   ML'SEfM. 

BmJMmA  PTRnLA  d>Orbkay- 

e.   IM(t.  p.   184.  pi.  11.  Gpt.  ». 
[li^p.  V(iy.  Challenge.  Zoology,  vnl.  9,  ISM.  p.  399.  pLSO, 


Dfscripti/m. — Test  ovnto  in  fmnt  v'ww,  broadest  tisimUy  near  L 
base,  nearly  ciirulttr  in  ernl  view,  t  1ib  npex  loiitided :  visiMe  c 


few,  ver>'  little  milate<l ;  sutures  flush  witli  the  surfacp  or  ven-  sJightlr 
depressed;  watlsmoutli;  aperture  short  and  broaii  with  a  broad  plate- 
like tooth  partially  closing  the  opening;  color  white. 

Length  0.50-0.S5  mm. 

Distribution. — Strangely  enough  all  the  material  whicli  I  !]«« 
seleeteU  as  belonging  to  tliis  form  lias  como  from  tliu  coast  of  .lapai), 
in  fi-om  134  to  4.37  fathoms. 

Tills  species  has  fewer  visible  chambera  with  a 
broader  and  shorter  aperture  than  the  preceding. 
The  details  of  tlie  aperture  are  shown  in  the 
enlarged  figure. 

BVLIHtnA  PntUlA  d'Oiblcny.  vu.  SPINESCEKS  H,  B.  Brutr. 

Bulimina  jiynihi  d'Okbigny,  vur.  Hjihiriirfn*  H.  It. 
liBADV.  Rep,  Voy.  Challenger,  Zooloji-y,  vul.  0,  1884, 
p.  400,  pi.  50,  figs.  11,  12. 

Description.^SimiUr  to  the  typical  fonu  of 
the  species  but  with  the  broad  apical  end  of  the 
test  beset  with  short  spines. 

Distribution. — Specimens  were  found  at  Albtp-  ^'^^^'"^^'i 
(roas  station  D4072,  in  440  faLlioms,  off  Japan.  or  tns  »»mTc» 
All  have  the  same  spinose  apex. 

The  specimens  figured  here  are  much  more  elongate  and  of  * 
what  different  fonn  from  those  figured  by  Brady,  but  they  b»TS 
similar  spiuose  apex.  ^~ 


inn. —Bag;;  rtcunla  lIik  s|>ecir«  fn>m  twu  Albatmga  t 
,  1>4I74  snil  I>4(k;5.  in  l.'7a-8fi5  fatliums,  no»r  tfao  Ilawaiia] 
Uck.    TItc  only  spnzimenii  I  tiave  Be«n  were  fnnii  iifni-  the  (jnln- 
»  Ulantls.  in  1 ,370  talhonis. 


atnjMaiA  Tomr*.  m 

|)«'aert|ifHm.  — TmI  rlun^iato,  bntmli'Ht  m-ar  tliE  apvrtunil  oml ,  Inpei 
J  to  tllff  9iibarul«  Aplral  cnil;    apt-rtural  ei»I    broadly  roumlmll 
p)r  portjun  stigluly  coriipri>ss«il;   Intor  p<irti"ii  draiUr   in  cn« 
rbiiinlM>i3  sflvcral,  iconx-nlial  inflati>>l:  sutures  depnnwed^ 
cAl<.-an>oit»,  pcrfu- 
,  unoolb;  aperturi* 
r  loii];  and  nurniu. 
hrpj,  broadcsl  al  tbp 
"['pf-rrnd;  ridiir  wliiu>. 
Ua^tb  0.05  mm. 
I'ypr'tpfnmm. — Cut. 

'     s.'Hi,  r.s.x.M.. 

ill  AHfitroxs  Mulion 
i-'MKJ.iiil.TSafatliiHii-., 
rtitcaAtof  tbo  llavai- 

Tlw  aperture  ot  tbia 

V4'n,-  flim^ntr,  will)   no  api>rtural   tiMjih  prtM-ut  in  tUfalJ 
Tliii  diamlxTs  in  dorsal  vit-w  have  an  irrrgvilar  urraii^ 
\,  becoming  i-pgularty  placoi)  in  ventral  view. 
I  TUiy-BoU-  71.  fl  5-1 1 a 


BCLIMOTA  BIBOAKS  tf'OtMEBT 

Bulimina rtegam  ii'Oaiii.iKv,  Aim.  Sti.  Nui  .  vol.  7.  W2ii.  p.  270,  No,  JO; 

1830,  tin.  0.— pAnKER,  Jns-Es,  nr>d  U.   I).   Brady,  Ann.  Iktat;.  Nal. 

8er.  3.  v.)l.  10,  1865,  p.  20,  pi.  2.  fig.  U4,— H.  B.  Braut,  Itnp,  Voy.  Ciofl—jw, 

Zoology,  vol.  fl,  1884,  p.  368,  pi.  50,  fig*-  1-t.— Eoueb,  Abh.  kfin-  Imy.  Alt»d. 

Wiw,  MUnthen.  1 1.  n.  vnl.  18,  1803,  p.  fflt4,  pi.  S,  ligH.  a«,  ft7.— Kujit,  lUp. 

U.  8.  N«t.  Miu>.,  1SB7  (1889),  p.  390.  pi,  3H.  fiR.  3,— Milmttt,  Joum.  Roy. 

Mici.  Soc.,  19(10,  p.  274,  pi.  2,  fit; 

Deftcription. — ,T»'5t   elontjati-, 

conical,   taperinp   l«   the  acuti-ly 

pouited,    sonu'tinips    miici-onat(% 

apical  pml;  chfimbpi-s  numerous, 

-  uiriatcd;  sutures (Ieep!yilcpr(>s9e(l; 

Willi  cHlcareous,  snioollijaporturc 

shiirt,  brnnil,  ami  rounded;  color, 

wliitc. 

Length  n.,50-n.85  nun 

The  species  has 
not  jireviously 
been  recorded 
fmm  the  North 
Pacific.  The 
sjieciniens  I  have 

examined    were    "'"'"'■ 

from     various 

stations  off   the   coast   nf  .ln|ia 

Beriiit!  Sea,   in   5'iCi   fiithiiiu'!, 

V        ^^^B        HT  Ih^rriptUm.- 

W   >>     ^B^F"      r  "^        sU-nder.   tapering,   morn  or 

|>re!>se<l  on   three  siden;  oral  end  boI 
acute   or   roundctl,  aboral  extrvtiiily 
acununate.    Segments  numerous,  ob-l 
lique,  aomewhat  inflated,  arranged  in  a  regular  tn.-*eriftl  spire. 
Lengtii  0.75  mm. 

Distribution. — Brady  records  tliis  variety  fi-oiu  the  North 
at   (.^iiTJeTUjfr  slation   'J'.i2,   in    ^4.'i    fathom^*,    on     the    //j 


FiU.    1S&.— HuuitlS* 


ill    l.'SL'-r>H4    fathoms,   and    fmni 


iiniim  (/r'/uiis  o'URBinNV,  w.  aili* 
H.  li.  lliiAiiY,  Ri-p.  Vnv.  rkaOtngir, 
Z[«rl<f;y.  vol-  i),  1884,  p.  3119,  pi.  30, 
(ill".  ^.  li.— MiUKTt,  Joimi.  R«y.  Micr. 
Sen-.,  lOOfJ,  p.  275.— SinxBOTtOM, 
Ml'  m.  Pnx' .  Manchutitvr  LI  t.  aiitl 
rblloc'.  Roc.,  vol.  54,  N(i.  id.  laiO,  p,  12, 
pi.  I,  fig.  11. 

'TostmucJie 


FOBAMINLFEBA  OF   NOBTTI   PACIFIC  OCKAS. 

^'TOiind  30ilth  of  Japan.  I  have  not  found  any  specimen  sufliweiilJy, 
i'loi«;at*!(l  to  warrant  llieir  botn^  placed  in  tliis  variety.  Tlie  figure 
«iiii  (iescriplion  are  from  Brady. 

BDUHmA  MARGtHATA  d-OiDliny. 
fluAmiVui  marffinala  ii'OftBHiNY.  Ann.  Sd.  NaC,  "ol.  7,   IN2I1,  p.  209,  .No.  4,  pi, 
12.  figH,  10-12.— Parker  and  Jonko,  Ann.  Mug.  Nui,  Hisl.,  ser  2,  vol.  19, 
1SS7.  ]>.  ^(Ml,  pi.  II,  figs.  35-10. —H.  It.  RaAiir,  Riip.  Vn.v.  Challmger,  Zi 
vnl.  B.  1SS4,  p.  405,  pi.  51.  fige.  IM^.— H.  B.  BfiAor.  Tarki 
Tiwi*.  Zool.  Sf>c.,  vol.  ]2,  lftS8,  p.  220,  pi,  _ 

<3.  fi]p  7,  10,— WaioHT,  Proc.  Roy.  Irish 
Acad.,  wer.  3,  vol.  1.  1891.  p.  MA  — 
Eon«,  Abh.  ItOn.  liay.  Aka<L  Wias.  Mfln 
fk-n.  CL  n.  vol.  18.  1893,  p.  2S7,  pi.  8.  liiis. 
flU,  7ft.— Colts,  Kangl.  Svennk.  Vel.  AkiiJ. 
MituW..  vol. 2.1.  No.  0.  ISat,  p.  48,  pi  it, 
Efp.  <30-m.— MiiXTTT,  Jouni.  R»y.  Mkr. 


I.  p.  C2,  pi. 
S,  6«8.  120,  127. 
Baiiminu  fmli,  viir.  vuirqinala    Parker    and 
JoHEH,  Philoa.  TniHf.  Rny.  Sot',,  vol.   Um, 
1866,  p.  372.  pi.  15,  li;;.  10;  pi.  17,  fig.  70. 

/'Mmpfwm.-— Tost    ovate    or    ta{)eriiig; 
I'l'imbei-s    nuniei'oiifl,   inilated,  all   visible 
friiiri    the     exteriiir;  sutures    deep;   lower 
'iiniviiis  ,if  the  chambers  extending  back 
"ilii  a  free  edge  whicli  is  serrate,  or  may  bo 
"iilvii-enulate.or  even  spinose;  remaininf; 
I'Drtion  of  chamber  smooth  and  unomu- 
Wented;  wall  thin  and  tnmspai-ent ,  nr  iii 
specimens    thickened,    wliite,    and 
My  upaque;  aperture  a  comma-shaped 
1  a  slight  degiressiiin  of  the  inner  face 
j^e  chamber,  with  asliirhtly  raised  border, 
jth  usually  under  1  mm.,  but  some 
slightly  larger. 
^itibu^n. — This  species  has  been  recorded  once  from  the  North 
It  occurred  at  Challetufrr  station   232  on   the  UijaJoiieiMi- 
nd  South  of  Japan,  in  345  fathoms,     In  the  present  collection 
BiTe  seen  sj>ecimens  fiimi  two  AThatross  stations  off  Japan,  D4972, 
pO  fathoms,  and  D5(),')6,  in  258  fathoms.     Specimens  were  also 
d  in  the  A>ro  material  from  three  stations  noai'  the  Bonin  Islands, 
Wh  from  Japan,  in  1.3flS-l,760  fathoms.     ^VJl  the  reconls  for  tliia 
'ies  in  the  Xorth  Pacific  are  therefuro  from  the  faunal  i-egion  of  ■ 
''in.aiid  udjaceut  waters.    The  recorded  distribution  iif  the  species  J 
ii  as  tu  geographical  and   bathymetrlcal  J 


TKr  species  may  bo  cuiifusoil  on  one  himd  with  iivUmina  j 
which.  howBTcr.  has  ribs  mnnint;  up  on  thu  facu  of  t^ie 
the«e  infi.mflrjrinnto  being  smooth,  and  with  B,  uailralatint\\&a 
hand,  wliich  has  Vmg  spiues  ovor  tha  chajnber  wall  on  tin*  piu-Jy 
i  chambers,  in  adult  specimttns  the  last  formed  chambers  being  amaotjli, 
In  !i.  iiiiirijinoUi  thl^  lowrr  mai^ms  of  all  rhambers  arn  sen 
iitllo  difference  in  the  earlier  and  later  fonnod  in  this  rtwpwl.  j 

BCLIMINA  IHFLATA  Scoui 

Bidimimx  inJltUa  Seuvenza,  Alii  Arr«J.  Oia^uta  M.  Nat.,  i>er.  S,  vnl.  IS.  tVBl, 
p.  lOft,  pi.  1,  fig.  10.— ScHWABEit,  JVoiw^i  Enped.  gt^ol.  ThMl,  vol.  2, 1886,  [i. 
Z4I!,  pi.  7.  fig.  !tl.-n.  H,  Brady,  Bop.  Voy.  CW/mpro-,  Zofitog^-,  vol.  9, 
1SH4.  p.  406.  pi.  61,  Sgs.  10-13.— H.  B. 
llni»y,  Parkeii,  and  Jones.  Trans,  Zmrl. 
8w..  vol.  12. 1888.  p.  aa).  pi.  ^3,  Us.  fl.— 
Waii:in,  Pm<-.  Roy.  Iristi  AcuiL,  ecr.  3,  vol. 
1.  1801,  p.  474.— E«08R,  Abh.  kdn.  boy. 
Akad.  Wigs.  MUnchon.  (1.  n,  vol.  IS,  IS93, 
p.  2KS,  pl.8.fig  85.— Chapmasj,  I'roc.Zucfl. 
8w.  UudoD.  1895,  p.  22.— GoRs.  Bull.  Hus. 
t'oinp.  Zool.,  vol.  21),  ISBfi,  p.  ^fi.— Funt, 
Rpp.  I',  S.  Nat,  Hub.,  IS«7  (ISSa).  p.  291, 
1>1.  37.  fie.  0.— MuXBrr,  Journ.  Roy.  Mitr. 
Sot.,  1809.  p.  278.— Bado,  Proc.  U.  S.  Nat,. 
Mm.,  vol.  34,  1908,  p.  135. 

DrscripHim. — Tt\st  shurt,    ovate,  com- 
posed of  overlapping  ehamliers,  triserial, 

the  sutures  dwp ;  edye  of  charalxir  e.ttend- 

ing  out  into  a  free  wingliko  expansion  with 

a  crennlated    border  oxteinlint;  outward 

into  short  spines,  from  which  raised  eostw 

extend  hark  into  the  outer  autfai-a  of  the 

chambers;  upper  portions  of  tho  chambers 

smooth  and   unomamented;    wall    trans- 

paii'ut  and  tliin  in  the  younjr,  becoming 

thickened  and  wliilo  in  the  adult;  aperture 
'  an  ol)liipi<'ly  placed  slit,  elonfjatvd,  widest 
I  near  the  upper  end,  usually  with  a  raised 
I  Ixinler,  and  often  with  a  lip  extending  in    Km.  lav.-uvuwui*  oinji*.  ^sl 
'  on  the  concave  side,  "■  "'""    ""^   *■  *'•*»*•**' 

Le-ngth,  0,4-1.0  mm.  '""" 

Distribvliun.—T\wi  species  seems  to  be  widely  difltnlnitcd  in  t1iu 
I  North  Pacific.  It  was  recorded  by  Brady  from  (  hallmgrr  station  209, 
I  In  95  fathoms,  near  the  Philippine  Islands.  Gofis  records  it  from  two 
I  AUxitrotiB  stations  in  the  eastern  part  of  the  tropictU  Pacific,  iii  095 
I  ilOa  fathomi«.  But;;;  found  it  iu  material  from  four  AHmtrwu 
I  stations  near  the  Hawaiian  Islands,  in  3S4-1.307  fathoms,    iuf 


laVn  ffurk  I  Ituve  found  spiK-imvns  fntm  a  Targe  number  of  stiiliuiii 
■BpeciaUy  in  the  Western  Paciiic  alxjut  Japau,  aiid  amthward, 
•  ilsniDUie  deeper  water  in  vaiinus  places.  Il  has  iK'X'.iined  also  in 
I  ntterial  from  between  Hawaii  and  the  western  foust  nf  America. 
rWlhpse  ynrious  stations  tho  shalliiWEtst  at  wliich  I  have  founii  the 
specie  U  181  rathiiins.  and  the  deepest  1. 417  fathoms. 

Till'  spwies,  although  widely  ilistributed,  hai*  not  been  met  ' 

in  any  rausifterable  numbers  at  any  one  station. 

Brady  speaks  of  this  species  aa  a  transition  form  connecting  Bulimim 

vuhatii  niid  B.  bitcfiuitui,  litit  it  hafi  always  l^vai  easily  diBtili^^uishst 

I  t'ilher  of  these  two  species  in  the  material  I  have  examined. 

'  Ifli^  list  of  stations  the  two  sperics  li.  infiala  and  H.  hurhiaiu 

'X^'currpd  al  the  same  station  but  twiw. 

.\a  far  as  the  North  Pacific  is  concerned  Bulitnhiti  hiilaUi  Kceiiis  t 

^  til*  most  commitn  species  of  the  genus. 

BULIMINA  BUCHUnA  il'Ofblinr. 

hnna  bucJiiaiin  h'Orbiost,  For.  Fi»*.  Viemii;, 
1M6.  p.  186.  pi.  U.  Ugs.  15-18.— He L1SS,  Siu, 
tat*  Ak«a.  Wiro.  Wien,  vr>l.B5, 18fi7,  p.  B.-i,  !>!.  J, 
ig».  lOn,  ft.— Terwoi,  Alii  Ace.  Pont.  Numi 
Uncei,  vil.  33.  ISSO.  p.  1B5.  pi.  2,  flg.  37- 
n.  n.  Bbady.  Rop.  Voy.  Chatlmgtr,  Zfrtlom, 
vol. 9, 1S8-I,  p. 407,  pi.  ol,  tlgB.  18.  ID.— WaioHT, 
Proc.  Roy.  Irinh  Aeaii.,  oer.  3,  vnl.  1,  1801,  |.. 
«4.— EofiEH,  Alih.  kSn.  bay,  AkaJ.  Wis.-, 
MUncheit,  CI.  ii,  vol.  Ig,  1803,  p.  2m,  p!  R, 
Rgf.  *»,  77.— ("nAfXAS,  Piw.  Zonl.  Soc.  Lon- 
don, 1S9B,  p.  22.— Baoh,  Bull.  U.  8.  Knt.  Mus., 
yol.  34,  IftOS,  p.  13^, 

ttU,  var.  hichiana  Parker  und  Joveh, 

PhiUw.  Tnine.  Roy.  Sm\,  vt.l.  tr,r,.  WH),  p,:i7(. 

pi.  17.  fie.  71. 

Ipbinii  tarrrrUina  lixaa,  Vt\x\  V .  .S.  Nal.  Miib., 

tol,  34.  IMS,  p    I.IK  fni.l   /(,  birrerinna  H.   R. 

B»dy). 

riftitnt.  —Test  ovate,  short,  composed 
menuis  intluteil  cliant)iei3;  suturasfiiiriy 

awji,  triserial ;  chambers  visible  U\ia\  hhSii\  to 

•tpps;  oniamentatioti  consisting  of  a  series  of 

raised  costfp,  usually  three  to  five  on  efliOi 

■.'iiamher,  end  hecomini^  ctmiluent  with  thowe 

on  tli«  chaml)ers  directly  alHive  and  below,  so 

that  tlie  test  has)  tlie  appearance  of  bearinfj^ 

longitudinal  co.stie  from  the  early  chambei-s 

to  the  basal  imrtiimof  thos^laat  f<trmed:  walltlun  and  transparent  i 

7Hun^  spocimeus,  in  adults  becoming  thickened,  white,  and  opatjue, 
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perforate;  final  series  of  chambers  smooth  above;  aperture  a  looplike 
opening  on  the  inner  mai^in  of  the  chamber. 

length,  0.3-0.8  mm. 

IHstrihution. — -The  only  previous  records  for  this  species  in  the 
North  Pacific  are  those  of  Bagg  from  near  the  Hawaiian  Islands,  at 
Alhatrosa  stations  H4568,  in  1,274  fathoms,  and  H4585,  in  689  fathom 
His  selected  specimens  appear  to  be  typical.  Brady  did  not  find 
tlie  species  in  the  Challenger  material  from  the  North  Pacific.  In 
the  Alhatrosa  and  Nero  material  that  I  have  examined  this  species 
lias  occurred  at  numerous  stations.  These  are  for  the  most  part 
in  the  western  portion  of  the  area.  As  a  rule  the  depths  at  whirh 
tliis  species  has  been  taken  correspond  well  with  the  observations 
of  Brady  on  the  ChaOenger  material.  All  of  our  stations  come 
witliin  the  range  given  by  Brady.  The  shallowest  occurrence  of 
the  species  in  tliis  material  is  440  fathoms  and  the  deepest  2,0S6 
fathoms.  The  great  majority  of  the  stations  are  in  water  between 
1,000  and  2,000  fathoms  in  depth. 

The  figured  specimen  is  not  an  adult,  tlie  costse  on  all  but  the 
la8t-forme<l  chamber  reacliing  well  up  toward  the  upper  end,  while 
in  the  adult,  as  a  rule,  the  three  chambers  last  formed  are  com- 
paratively snioiith.  The  overlapping  appearance  is  seen  in  pmiile 
at  the  sides. 

An  examination  of  Bagg's  specimen  recorded  iis  Bolivina  Icarrtrviw) 
shows  it  to  he  a  young  specimen  of  Bulimina  huchiana. 

BinJMWA  ACULEATA  <rOrblri)>. 

P'ylymorpha  pinFiformis  Soi.oam,  TpftactHflrapbia.  vol.  1,  pi.  2,   I7B1,  p.  W 


sifeha  of  north  pacific  oca 

!H$tribution. — This  epcties  is  verj-  widely  distributed  in  the  vnrioui 

■  in  basins.     In  tlie  North  Pncific  it  is  recorded  by  Brady  from  c 
lnUen^rr  otatlon,  232,  ill  345  f&tlionift,  oil    {he 
i  inlonrma-gxoiinii  soiitli   of  Jajiftn.     Bagg  fpc- 

■  1^  it  from  a.  8tii';le  Albufrons  stiitioii,  11-1567, 
I  1,307  fnthoms,   near  the   Hawaiian    Islan<Is. 

'  '.s  did  not  note  tlio  spet-itw  in  tlie  enstwn  Pii- 

iii  material  examined  by  him,  and  I  have  failed 
In  tiud  it  in  muterinl  from  tli«  same  region. 
.Iii4  eacit  of  the  Hawaiian  Itilamb  it  has  been 
iii)ii>d  in  materinl  from  a  few  .stations,  in  1,42-1- 
.'  i<15  fathoms.  I  have  found  it  also  at  one  sta- 
M  just  off  the  Hiiwaiiaii  Islunda,  in  30->  falh- 

'  ii.     It   has   occurred  at   a  great    nmnber  of 
iitioiis   in    the  Western   Pneifie,  about  Japan 

<l  in  theropon  to  thv  south,     Tlie  deptli  of  tbn 

ilions  at  whicli  it  was  taken  range  from  76  to 

tOQ  fnthoms,  with  thu  average  depth  between 

|antl  1,000  ffllhonis. 
xjmn  study  of  the  various  figurwi  of  s]>ecimen8 

ngned  t<i  tliis  spetries  it  would  »ei'm  lu  tiiougb 
there  were  two  or  more  dLs- 

*tinet  forms  confused  imder 
tliis  name.  The  most  com- 
mon and  ty])i<al  form  svvnu 
to  be  that  ligiired  here  and 
in  the  CiiaUengtrr  report  on 
plate  51,  fig.  8.  In  the  North  PaciJic  tliis  is  th«j 
common  form. 


^.iiiona 

«I9  fii 
ant 
pne< 


Flo.  IWl— BiUMBi  « 


II.  H.  llmi.v,  R<-p.  V.iy,  Hudlmgtr, 
I',  -lOH,  pi.  61,  lipi.  M.  16.- 


EooKB.  Alik.  kAn.  bay.  Aknd.  Wine.  MQhoIil-d, 
U,  w\.  18,  1893,  p.  2S;,  p).  8.  flgs.  W,  !IT. 

Description. — Test  ovoid,  tapering  to  an  i 
point,  someliinra  with  u  distinct  upiotil  spin 
rhamlwrs  arranged  iri-ierially,  but  indistinct 
front  view;  surface  with  a  series  of  raised  coj<I 
running  from  the  apical  end  to  the  losl-fi 
whurl,  concealing  the  sulun-x;  end  view  Khowii 
the  sutures;  wall  punctate,  opaciue,  wlnte 
""*'■     ture  ehmgate,  oonutia-shnped. 

Ijenpth  0.3-0.5  mm. 

«. —  Brady   found   this   Kpc-itw    in   material   from   foui 

r  Btstions  in  rather  deep  water  in  the  South  Atlantic  atM 
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Southern  Ocean,betweentheCapeoF  Good  Hope aDdKer^eleDlsUDil, 
and  off  the  Ki  Islands.  Egger  in  the  GazeUe  report  recorda  it  once 
from  West  Australia;  but  his  figures  do  ii(\t  indicate  typical  specimens. 
It  lias  not  previously  been  recorded  from  the  North  Pacific.  I  haw 
specimens  of  this  species  from  six  stations  widely  scattered  in  this 
area,  as  follows:  Alhatross  station  H2899,  in  1,531  fathoms,  near  the 
Hawaiian  Islaads;  Nero  stations  170,  east  of  Midway  Island,  in  1,990 
fathoms;  1123,  llS5,and  1208,  near  the  Bonin  Islands,  in  the  West- 
ern Pacific  in  1,877,  1,491,  and  665  fathoms,  respectively;  and 
Albatross  station  D4957,  in  437  fathoms,  off  Japan. 

Tliis  seems  to  be  a  small  species,  distinct  from  Btdimina  htchiana, 
with  continuous  costee  of  sufScient  strength  to  obscure  the  sutures 
of  the  test. 

BDUHraA  SDBORIf  ATA  H.  B.  Bndy. 
BuUmina  tubomata  H.  B.  Brady,  Rep.  Voy.  Challatger,  Zoology,  vol.  9,  I8S4, 
p.  402,  pi.  51,  figB.  6a,  b. 
Description. — ^"Test   oblong-ovate;  resembling   that   of  BulimiM 
"  (  in   general   form  and  segmentation;  the  earlier  cliambeis 
ornamented    extemally   with   nisei 
longitudinal   costte;     the    abnrai  fi- 
tremity  generally  armed  with  a  stmil 
spine,     Sliell-wall  oonspicudusly  orna- 
mented." 

Length  0.5  mm. 

Distribution. — This  species  va 
described  by  Brady  from  materinl 
dredged    by    the    CliaVtnger  on  the 


for.*mintff:ra  of  north 


TrwiB,  Roy.  Soc., 


I  genus   contains   species   surli    ii»    BulimintUa   fJfga7Uit»ima^ 
"l.where  the  spiral  form  ijf  tlintt'slU  very  marksd,  and  olhpra  1 

h  show  a  Icsspr  tendpncy  tiiwiinl  tho  spire,  such  as  ISuliminnUa  I 
ns  (H,  B,  Briiiiy),  B.  drdm^  (Kouss)  and  B.  cantraria  (Reuss), 

very  diircroia  from  tj-picul  Bulimiim,  witli  its  simple  triseriiU  1 
jgement  of  the  tlinrahers. 

pfSpecUs. — BulUnini'TIn  flrgaidlaaima  (d'Orbigny). 

BUlJMtRELLA  BUBTSRBS  (H.  B.  Bndy). 
a  jmtli,  var.  elfgantissima  Pahkbb  ami  Jonkb,  PhUi* 
vol.  165,  1866,  p.  374,  pi.  15,  fiRS,  12-lT. 
tUmiita  tUgantutivut  (var,;  H.  B.  Bbacy,  Ann.  Mag.  Nal.  Hiai,,  wt.  5.  vol.  1. 

1878,  p.  438.  pi.  21,  fiK.  12. 
'ulimina  mihleret  H,  B.  Bradt,  Quart.  Journ.  Micr  SH.,  vol.  21.  1881,  p.  55- — 
Wbigbt.  Prw.  Belliiflt  Nat.  Fielil  Club.  1880-81,  App.  p.  180,  pi.  8,  figs  2,  2a.— 
H-  B.  Bradt,  Kep.  \  uy.  rhallaigrr.  Zoology,  vol.  9,  1884,  p.  401,  pi.  60,  figa. 
-EocER,  Abh.  k6n.  bay.  Akad.  Wire.  MOnchen,  CI.  n,  vol,  18, 18B3, 
p.  289.  pi.  8,  figs.  7.1,  74.— GoRs,  Kongl.  Svenak.  Vet.  Akad,  Randl.,  vol.25, 
No.  V,  1894,  p.  46,  pi.  9,  &si.  44&-453.— Scdebottoh,  Mem.  Pmc.  Mancheeter 
l.il.  BDd  PhilOH.  Soc.,  vol.  49,  No.  5,  lU(t5.  p.  10. 
Dtirriplion. — "  Test  elongftto-ovate,  tapering  to  a  blunt  point  at  the 
initial  extremity,  rounded  at  the  disitnl  end ;  consisting  of  from  two  to 
dim'  more  or  less  regular,  ohhque 
"mvolutions,     Cliambers  relatively 
large  and  only  slightly  vent  ricuse  ex- 
tf'mnJly;  siitural  lines verj- distinct. 
A|>ertiirc  a  curved  slit  near  the  in- 
ffrinriiniliilical  mai^n  of  tlie  termi- 
nal clmmWr,  con.siderably  removed 
Bthe  distal  end  of  the  test." 
iRlh  0.4-n.fi  mm. 

-A  single  specimen 
8  species  was  found  in  mate- 
rial from  Nero  station  1254,  in 
-34  fathoms,  south  of  Japan.     It 

3  to  be  the  only  record  for  tliis  region,  although  Brady  records 

II  eiglit  stations  in  the  Soutli  Pacific. 

e  A'fTo  specimen  matched  exactly  the  figure  given  by  Brady  and 
idiiced  here.     The  description  is  from  Brady. 

BtJLIMinEIXA  CONTRARIA  (Reuul. 
a  eontrarin  Reunh,  Zciiwhr,  ituutach.  geol.  Gps.,  v.il,  :l,  1X51,  p.  7f),  pi.  5, 
fig.  37. 

a  rtjrKrorin  H.  B.  IIbadv,  Rpp.  Voy.  ChalUnpcr,  Zcmlosy.  ^■ol.  9,  1884,  p, 
109,  pi.  M,  fig.  18a,  ft,  c— EonEB,  Abh.  k5n.  bay.   Akad.  Win.  MOnrhen,    , 
CI.  n,  vol.  18,  I8fl3,  p.  288.  pi.  8,  figs.  81.  82.— Baou,  Pnx.-.  U.  8.  Nal.  Miie., 
vol.  34,  IQOa,  p.  135. 

'iulinajonaiana  H.  B.  Bradt,  Quart.  Journ.  Micr.  Sti.,  vol.  21, 1881,  p,  59. 

ri;rfio«.— Test  coiled  in  a  depressed  spire,  umbilieate,  the  cham- 

■  numenmti.  slightly  inRated;  sutures  distinct,  slightly  depressed; 


I 
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wall    siuootli,    calcareous;  aperture    dutlaclly    bulimiiir,    loo|)-lik», 
rtitlitT  long  RD<1  narrow,  extending  to  the  umblUcu!):  color  whiw, 

Diarat't*r  about  0.75  mm, 

DistrihtUioti. — ^Recordcd  by  Brntlv  from  lb«  Ili/aloitema-^oimi. 
sdiitJi  nf  Japan,  in  345  ratlioms,  and  by  Bagg  from  three  Allmlrm 
rttatiniis  near  the  Hawaiian  Islauds,  1^4000,  114430.  and  H4555,  in 
104-1 ,544  fathoms. 

This  is  a  rather  anomalous  s[)ecje»,  but  st^cms  U>  bv  related  l^o  iks 
otiier  species  of  tho7iu7inn'T(«proup  byitu  Hperttin',and  lo/yu/imtrwH* 
by  it«  spirally  coiled  fonn. 


Dfscription. — Test   triaorial,  spiral,  elongate,  subcyiindrii 
calcareous,  perfurate;  aperture  nearly  circular,  tormina], 
sion  of  the  tnincated  apertural  end. 

This  genua  difEore  from  true  Bulimina  in  its  spiral  ej-Iindrical  fono 
and  ItH  central,  ciirular,  terminal  aperture.  It  containi*  but  "M 
speci?3,  B.  ■wiUiamsoniana  (II.  B.  Brady). 

Type-apecies. — Buliwiiuritltn  ii-iViamsoniana  (II,  B,  Brady). 

BULIMmOtOES  WILLIAM SOHIAN A  (B.  B.  BndT  J. 

Bulimina  irillutiMouvmu  H.  !!.  IliiAuv,  lju»rl.  Jimrn.  Micr.  Sci..  veil.  2\,  IS"- 
p.  58;  Rep.  Wiy.  Chidknga,  Zoning)-,  vol.  a,  1884,  p.  408,  pi.  51 .  fips,  16, 1"-- 
MiLLBTT,  Joura.  Roy.  Mier.  .Soc.,  1000,  p.  278,  pi.  2,  fig.  8.— Baoo,  P"* 
U.  S.  Sat.  Mus.,  vol.  3*,  1B08,  p.  13B. 

Description. — ^Test  subcylindrical,  elongate,  spirally  twisted,  Ifi- 
serial,  sli^jhtly  tapering,  the  apical  end  broadly  rounded,  the  aperluf* 
end  obliquely  truncated,  depressed;  cbambei's  numerous,  lung  dud  f""^ 
row,  obliquely  placed;  sutures  not  clearly  marked,  being  hiHJon  I>t 
the  surface  ornamcntatinn:  wall  calcan'ous,  perforate,  uniunifiitiii 
witb  a  series  of  longitudinal  costie,  somewhat  twisted,  follnwing  o^r 
the  apertural  end  and  continuing  to  the  edge  of  the  a[)crtui 


[lally  btfurcatiti^;  ajwrturc  U'rmiiiol,  cviitniJ.  ciiriilar,  situated  I 
f  center  *>r  llw  ilf[ir«saion  at  tlie  apertural  end;  color,  wbitp. 
Lpngth  0.50-0.80  mm. 

DUtrihutitin. — Thf  only  North  Pacific  i-econl  for  this  Hpccieet  i 
in  by   BaKK-  Alhatrosa  tttatinn  U4694.  in   865  fathoms,  off  tb 
Tlnwuinn  iMlnmls.     I  have  had  material  from  Alha- 
Ir^.nit  station  1121*22   in   268   fathoms,   also   off   the 
Ilnwftiinn  Islan<ls. 

'r\it>  sjircics  seems  to  \ie  a  tropiciil  or  subtropirni 

'I'-,  bi"!!!!;  fouml  in  the  aiva  from  northern  Au.slraUa 

iir<>u{rli  the  South  Paciiio  ami  Malay  Islands,  a  not 

iinromraon  ilistrihiiiion  fcir  nlhcr  s]«>cii'.s    f.ninii    in 

the  Hawaiian  watftn. 

Oanus  VIRGULINA  d'Orbigny,  1826. 

VirfptHna  D'ChiBiflNT  (ty|w,  K.  tijitamoia  ti'Otbiicny).    Ann. 

SnL  Nal  .  vil.   7,    I82(i.   p.  S67.— It.   11.   Unxwr.    R<'p. 

V«y-  OalUnwT,  Z.-il<gy.  vol.  i),  ISM.  ii.  4t:t. 
BftUmiita  (parll  BAILei,  SmitliH.  Coiitr.  Kuuvled);?,  viil.  2, 

tMl.p.  13  -I>*nKKnnnd  Jonk.-^.  Ann.  Miitf.  N'ni.  Itioi.. 

wr  a.  v-it,  11).  1837,  p  2Wi:Phil.«.  Twrm  RoySw,.  vol. 

laa,   IHiti.   p.  375-— WiU-HMsoN,    R.V-    Kornni     i;n.:ii 

Britain.  1858,  p.  Kl. 

Df9criptiori. — Ti-st  elongatv,  nmdc  up  i>f  chamlxTs 
■  ■■ra  ono  side  biserial,  fn>m  tlio  other  nioi-e  or  tfss 
•iial  or  irn-pdar;  wall  calcan-oUM.  ixTforatc;  apcr- 
inp  larKv,c<imma-filia)ied.ou  the  imwr  portion  of  the 
Minibcr;  color,  while. 
Tbi«  i^'tius.  iiidudint:  but  a  few  ajK-cirs,  has  a  wide 
-trit-ution  in  the  prpaent  seas  and  is  found  fossil 

iv  in  tliM  later  n-rtiarj-.     On  the  om*  hand  it  h  n-lated  I 
I    and  on  the  other  hand  many  of  its  characters  i 
i-./iw'wi,  esjMfiftlly  the  uperture. 

VIItOlTLlIlA  SQUAMOSA  d'OtblfnT. 

VtrjaStut  Mptamam  ii'<)Httl(iNV,  Aim  Si.  Nttl  .  vol  T,  lf<Z6,  p,  267;  Mwl^ItH," 
So.  W.  -PAKKin,  Jusn,  ntid  U.  It.  llaAuy,  Ann.  Mw:.  Nkt.  Hixl.,  iwr  3, 
ti.1.  ]«,  IS6S,  J..  M.  pi.  2,  flB.  6(1;  Rep.  VdV.  ChalU-iisirr,  7>.x.|.i«)',  vol.  9. 
ISM.  p.  <l.^,-E0Han,  Alih.  kfiii.  b.y.  Ali>d.  V.'iei'.  MOuth.-u,  CI.  u,  vol. 
la,  IJiWa,  p.  291,  pi.  8,  %•-  IIS.  llM.-fioits.  Kongl,  Svcnsk.  Vrt,  Akatl, 
H»n(U.,  %'ol.  25.  pt.  8.  I8W.  p.  JT,  pi.  »,  Up-.  *«,  -IM.  J60;  Bull.  Mim.  Comp. 
ZdAI.,  vol.  29,  189«.  p.  4fl.— Snitn<)TTaK.  Mfin.  Ptik'.  Manchralrr  Lit.  rhil«. 
Soc,.  W.  «,  Nn.  6,  1905.  p,  13.  pi.  3.  flit,  .5,— Baoo.  Pru.-.  V.  N.  Sal,  Mu»., 
vul   34.  ISOS,  p.  13R 

J>Mmp<wit. — Tf«t  elongate,  tapering,  the  chambers  nhlique,  lonj^ 
Uud  wide;  tc»t  bfcuming  much  widfir  toward  the  ajK-rtural  end,  thi 
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walls  rak'Hivoiis,  smooth,  and  polisluth  .suliuvs  ilparly  miiriea,o 
not  ile*p;  a|)ertun-'  elongatt-,  narrow,  commo-shappil ;  color,  white. 

Length  about  0.50  mm. 

Di^tribution.^^his   s|>ecies   is   woll    ilistributcd    over   Ihe 
Pa<'ifir  in  water  of  meiHum  depths,  fiw  stations  being 
less  thaii  a  thousand  fathoms. 

There  is  some  confusion  as  to  the  application  of 
d'Orliiftny's  name,  but  it  is  here  applied  to  the  ratluT 
tliin.  broad,  tapering  form  with  pbhque  i-hambei-a,  such 
as  is  shown  by  d'Orbigny'a  model.  Witli  such  un  appli- 
(■fttion  it  may  bp  ratlier  easily  distmguislw-il  from  thr 
more  rotunil,  less  lii]>erinfj  I'.  aiibsquamoBa  K^er. 

vntGDLinA  SUBSQUAMOSA  B««r. 

VirguUna  mbiguomoaa  Ear.T.n.  Neum  Juhrb.,  I80T,  p.  285,  pi, 
12,  11^,  13-21.— H.  H,  Bradv,  Rep.  Voy.  ChalUnger,  Zir- 
nlogy,  vol.  9.  1SS-),  p.  ■115,  pl.52,  fig*,  9-11.— Eohbr,  Abh. 
kfln.  bay.  Akad.  Wuw.  MQnrhen.  Ct.  II,  vol.  18.  1893,  p- 
291,  pi.  8,  figs.  89,  90,  10!!.— Oofis,  Kongl.  Svcnslc.  VeL 
Akaii.  IlawH.,  vol.  2-\  pt.  9.  1S94.  p.,  49.  pi.  9,  figs.  473- 
474;  Dull.  MuH.  Comp.  Zo8l..  vol.  2B,  I8B6,  p.  40.— Funt. 
Rep.  U.  S.  Nttl,  MuB..  1897  (IS99),  p.  291,  pi.  37,  flg.  7,-  "^^^..iJII^ 
SiDBHorroH,  Mrm.  Proiv  Manchpster  Lil,  Philos.  Six'.,  vi.l.  Houmn  m 
49,  No.  5, 1905,  p.  13.— Baoo,  Proc.  V.  S.  Nut.  Mus.,  Vr>l.  .14,  tntt  mBWUfc 
1808.  p.  13fl.  •■    ««""■ 

DescripHon. — Test  elonEale,  tapering,  the  chambors      ""■ 
somewhat  oblinne,  with  slightly  depressed  Buture.'^,  shghtly  inflateilis 
the  narrower  fonns ;  test  in  aderieff 
miniewhat   curved;    walls   c&kia- 
ouM,  smootli  anti  polished;  apertiW 
elongate,     fairly     Imiad.    cnmm*' 
sliaped:  color,  white. 
Ijpngth  0.411-0.66  mm. 
Ifwh-ifiution. — This    species  b«s 
Ijeeii  recorded  by  Brady,  Gofe,  an^ 
Biigg  from  the  .North  Pacific;  fnim 
the     ftf/aliititmo- 
ground,  34.1  ffth* 
nms,  off  Japan  b)' 
Brady;  from  thf 
eastern  Pacific  i" 
1.132  falhoms  b; 
Goes;  and  froni 

.ivw;  r  A>-.:RTirs.i-v<[w,  nbout    tlie   HbW*'- 

ittu  Islands  by  Bagg,  in  1*76-1, n44  falbonw.     !  have  found  specimtW 
referuble  to  this  species  from  many  stnfioat  well  scutten-d  0\ 
North  Pacific. 


t   PACinC   OCEAN. 

Dwt  tlipfi!'  bt  II  ilrciilotl  cotifu»iiuii  in  regard  tu  this  nml  the  foi 
;  spcciM  is  evident  from  a  study  of  tlie  original  (lescrijitioiui  a 
ml  a  comiiarison  ftnlh  lftti*r  figures.     The  ori^nnls  tire  i 
Hft  than  livtpr  autliors  liavp  niiuie  their  diapioses  of  tlie  two 
Bis  liow  dilTK-ult,  without  n  lur^e  scries  of  s|x>ciuK>U!9,  tu  iloteriiuoi 
^^fr»rly  ihf  limits  of  llie  sppcies  as  they  exiiit  at  present.     Unfortu- 
naU-ly.  iillhoii};)i  the  iimterini  stiitlietl  from  the  North  Pmific  is  I 
iiuny  stations,  tlie  number  of  8|»(rimpns  from  any  one  station  u 
h4MUi1]  to  Htlniil  iif  a  i-om|»arative  study  of  variation.     A  large  s 
^HBnid  probably  nhow  tliat  there  are  deflnite  species  witli  more  or  Icb 
^Blnrly  di^fineil   dislrilxition.  a»  has  l)4>en  els^whoru  found  to  bo  I 
^^Kipivhen  ronditions  were  Favoruble  for  sueh  a  study. 

^^^1  VntGULINA  SDBSQUAMOSA  Bair.  nn.  STRIATA  Biu- 

^^E  Ar^i'M  •v>»"'<^'  *"'"""  I!ao<i,  Vn<r.  U.  8.  Nut.  .VIii».,  vol,  :il,  V.m.  ]•.  1 
^V  pi.  t>,  fy;.  7 

^B'JDMenpricm. — Test  elongate,  xlightly  lajKring,  bluntly  rounded  i 

f'  *h»»  tpical  end,  obliquelj'  truncate  at  the  a|«Tlural  end;  the  cluunbi 

.''Milt  an  broad  as  high,  somewhat  rotund;  the  sutures  dbtiiict;  w 

di^arrouit,    f>oli^lted,    ornamented    ^nth    longitudinal   costro;  cola 

A  bite. 

I^'iif^lh  atHtuI  0.50  mm. 

fHstrihuHon.—DescrWn'd  from  Alhntrosn  f>U\\i}i\  lHO>r,.  in  liTS-IJ^fl 

fnilMtm*,  near  the  Ifawaiian  Islands. 

A  study  of  the  t^^jx!  sjn-timen  seems  to  plaet^  the  speeies  rathei 
.  lateti  |o  v.  *K(&*(/u«mo««  Egger  rather  thiui  to  V.siputimisa  d'Orbi] 
-  lien-  considered.     It  may  be  a  good  s|K'oie9,  but  fnrtlier  materi 
dfsinibk*  for  study  before  this  ran  be  determined. 

VntODUMA  SUBDBPRSSSA  B.  B.  Bndr. 
Vwfulina  rulifltpretta  II.  II.  HuAOV,  Rep,  V-iy.  Chaltfiiitrr, 
7*iot<vj-,  V.i|.  U.  iNm.  p.  )lli,  pi. 52,  ligB.  H  17.— E«ntK. 
Alih.  kail.  Uy.  Akiul.  Ulw.  MQiirhcn,  ri.  n.  vol.  18, 
1888.  p.  291.  1.1.  8,  fiR.  1IM-— <;oB«.  lliill.  Mae.  Tomp. 
Zofl)..  vol.aJ.  IsWi,  p.  ^7, 

/>«m'ph"on. — Test  elongate,  subeylinilrical,  slightly 
'  >mpressi>[| ;  the  chamlnrs  fully  as  high 
vt  broad,  inflated,  the  sutures  deep;  out- 
lino  distinctly  iirenulate;  apical  end  iif 
i»-si  broadly  roimded;  wall  calcareous, 
miHith  and  poiblu'd:  uiwrtun'  fairly 
iroad,  conima-rthaped;  color,  white.  pm.  n-.-Vi^orusi  n- 

I  j-u'.Mh  about  I  mm-  x^  '-  »rtiini«.ii. vn 

'tlion. — Ooi^  record.-*  tliit  !>ite~ 

'I    II  single  "tatioti  off  the  weslcrii  roast  of  Auicri 
]  have  seen  material  from  four  stations.  Albatra 
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H4856,  898  fathoms,  Bering  Sea,  Nero  station  170  in  1,990  fathoms 
near  Midway  Island,  and  Nero  stations  1128  and  1123  in  1,418  and 
2,049  fathoms  in  the  Western  Pacific. 

From  the  material  examined  the  characters  of  this  species  seem  to 
be  well  defined.  It  is  more  cylindrical  in  form  than  any  of  the  other 
recent  species,  and  its  sliape,  with  the  triangular  outhne  of  the 
inflated  chambers,  distinguishes  it  from  the  other  species. 

The  original  stations  given  by  Brady  are  all  in  deep  water,  as  are 
ajso  the  GazeUe  stations,  from  which  the  speues  is  recorded  by  E^er. 

VOtOOURA  SCBKBIBBR81ANA  Ciluk. 

Virgalinatehreiitertiana  Czjzes,  llaidioger'R  Nat.  Abhaodl.,  vol.  2.  1848,  p.  147, 
pi.  13,  fiRH.  18-21.— EooEH,  Neues  Jtthrb.,  1857,  p.  295,  pi.  12,  figs.  12-14.- 
11.  H.  Brauy.  R«p.  Voy.  Challenger,  Zoolo^',  vol.  9,  1884,  p.  414,  pi.  52. 
figs.  1-3.— KooKH,  Abh.  kon.  bay.  Akad.Wias,  Mtlnchen,  CI.  n,  vol.  18.1S93, 
p.  290,  pi.  8.  figs.  B3. 95.— GoKs,  Kongl.  Svensk.  Ve(.  Akad. 
llandl.,  vol.  25,  No.  9.   1894,  p.  48,  pi.  9,  fige.  459,  461-  ^^ 

472.— FuNT,  R«p.  U.  S.  Kat.  Mus.,  1897  (1899),  p.  291.  pi.  ^A 

37,  fig.  6. — KoHNABiKi,  Mom.  Accad.  Sci.  Inslit.  Bologna,  ^^B 

ser.  5,  vol.  7.  1898,  p.  206.  pi.,  fig.  e.—MiLLErr,  Joum.  ^^  " 

Hoy.  Micr.  S<k-..  1900.  p.  280.  pi.  2.  fip.  13.— Side  bottom. 
Mem.  Prw.  Manfhwior  I.ii.  Philm.  S«-,.  ml.  4i).  Xo,  :-,. 
1005,  p.  13,  pi.  3,  fig.  4. 

BuHmina  preili.  var.  (Virgnliiia)  tchreihrrsti  PARKKKwid  Jokes. 
PhiliiB.  Trans,  Roy.  Soc.,  vol.  155,  1865,  p.  375,  pi.  15,  fig. 
18;  pi,  17.  figs.  72,73. 

Descriptitm.—Test  much  elongated,  nam>w,  tapering, 
compressed,  slightly  curved  in  side  view,  the  apical  end 
tapering  l<i  a  blunt  pniiit;  the  chambers  much  longer 
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fitftUuta  laturota  TI,  I).  Biudv,  ni>i>.  Vny.  Chailnigrr,  Zoolof^', 

p.  415.  pi.  M.  lip.,  fl,  D.  fc.— EoQKH.  Abh.  kOn.  bay.  AkaU.  Wiw.  MOiirin 
CI.  n,  vnl,  la,  1803,  p.  292,  pi.  8,  fig.  99. 

•  DfseripHon. — Test  e!ongft(.e,  siibryliBilrical,  grfttl'iaUy  tftjiering  t 
the  siilincutD  apiml  end,  B(>mi>wliiit  cfiniprt-ssoil ;  chiimhersTiuiiioruus, 
mllat^J,  alH)iit  as  hmad  as  high,  the  sutures  dUtinrtly  dejiressei! ;  wall 
I'lican-'tus,  ainuoth  diid  polished;  iiporturp  elungntt',  lnnji-sliBpi'id; 
I'lr  white. 

U-nglh  I.IVI.3  iimi. 

Oiatribulion. — Althimgli  nut  previously  n'vordcil  fnini  the  Noj 
i'lrUic^thls  spM'ies  lius  oct^urred   at  threu  slalinns, 
\iMlnutB  station  112902,  in   !,7S3  fathdms,  anil  Nero 
^iLioiut  \m  and  170,  in  1.860  and  1,900  fathonu. 

'Hie  sj>«;iiiien.i  from  Nero  station  166  were  verj' 
'  loitili  and  Biimcwhat  difTerent  from  the  t^iiicol  onox 
'iind  at  (be  other  stations. 

Siitilnmlly-*.    CASSIETTLINTN^-:. 

Tlib  Kvljfnniily  includes  forms  which  tire  pecidiurlv 
'iistnirted  in  that  there  is  a  combination  of  two  dis- 
ii'-t  modi-M  of  growth.  Onv  of  tliesc,  so  usual  in  this 
.inily,  is  the  bis»rial,  which  ia  here  combined  with  a 

-piral  Mr  viduto  method.    Thecombtimtion  of  the  two 

makott  »  complex  tost. 

Two  genera   are  common   in   ihe   North   Pacilir, 

CojuvMina    and    K/irrnberffitia,   bulb   of  which    are 

rvpresenleil  by  more  than  one  tnie<;ie8. 

Gnmifi  CASSIDUUINA.  d'Or-blgny,  1826. 


Fiu.  iml-Vii 
X».    a,  n 


J  ti'UNBinNr  (type,  C.  Ixnigitia  d'Orbigiiy),  Am 
Stt.  Nat,.  vM.  7,  ISafl.  p,  283.— U.  B.  Uiuwr,  Kiji.  V..; 
fluUUngrr.  Zoology,  vol.  &,  IKM,  p.  -127. 


lusly  modified  in  the  div 


tfrtcriptiott. — Test  coiled,  at  letwt  the  earlier  por- 
JuD,  and  ihe  chiunbers  biserially  arranged  on  the 
•idm  iif  tile  axis  of  coiling;  wall  calcareous,  perfo- 
nie,  iMually  sinootli;  the  chambers  uumenms,  with 
fistinct  sutures;  aperture  loup-like, 
L  {vent  ttpeeie!>. 

Tlie  must  lucid  description  of  the  urrangeinent  of  the  chombei's  in 

s  genus  is  that  given  by  Brady,  as  follows;  "The  urrungement  u( 

'  tlie  test  ill  f 'osiriiiKliTut  is  in  some  respecis  more  complex  than  thatctf  ' 

uir  ether  typo  of  Foraminifera,  inasmuch  an  it  combines  two  difl 

linet  mudtai  uf  gntwth,  the  biserinl  and  (lie  convoluted.     This  ma]^ 
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bo  best  understood  by  its  iinalogy,  m  llitt  typical  condition,  to  a 
broad  Textul»rian  or  Bolivine  shell,  iloubled  or  folded  kmgilutlinulK 
oD  the  nit;dian  line,  and  then  rolled  in  the  crease  8i>  furmetl  fn'ni 
the  narrijw  to  the  broad  end.  The  (laps  of  eaeli  convolutiuii  extt-nil 
nearly  or  quite  to  (.he  umbilicus,  ami  completely  enclose  the  pre^'ious 
whorls." 

In  some  sjiecies  there  is  the  tendency  to  uncoil  as  in  su  many  nthir 
genera  which  are  close  coiled.  The  various  Bpw^ics  npjn-itr  to  he 
widely  distributeil. 

CASSmtlLINA  L^VICATA  d-Otblcv. 

V..1.  .7.  1826.  p.  282.  pi.  15. 

,  Rti-.  Funtu.  Otmt  Britaii). 

It  and  JoNKB,  FliiliHi.  Trnw..  t«L 


Camiiluliiia  IxfigaUi   d'Ohbiovy,   .Ann.  &.■ 
fl^.  4,  !,:  ModMei,  1820,  No.  41 

1,  pi.  8,  figit.  141.  142.— Parki 


c— H.B.  BiuDT.Bep. 


155. 18fi5,  p.  377.  pi.  I.'i.  figs.  1-1;  pi.  17.  fig.  fl 
Voy.  CholUjiger.  Zoology,  vol.  9. 1884,  p.  42S, 
pi.  54,  figs.  1-3.— n.  B.  Biwnr.  Parkeb.  and 
JoMBs,  Trans.  Zoo).  Soc,  l.rmdnn,  vol.  12, 
18S8.  p.  221,  pi.  43,  fig,  11.— EooRit,  Alili. 
kfln.  buy.  Akad.  Wbs.  MOni-lien.  CI.  n.  vol. 
18.  18B3,  p.  302,  pi,  7,  fig«.  47.  48.  54-50.— 
GoSa,  Kongl.  Svonslc.  Vpt.  Akad.  Hand!., 
vol.25,  No.  9, 1894,  p, 43,  pi, 8, lis*. 418-320.-- 
811.VBHTRI,  Mem.  Pont.  Accitd.  Nuovj  I.inct-i, 
vol.  12,  I8B6,  p.  103,  pi.  2,  fig.  10.— Mii.- 
LBTT.  Joiirn.  Roy.  Micr.  SiX'.,  1901,  p.  1 — 
SmKBOTTOM,  Mem.  Pwic.  ManrhcslPr  l,ii. 
Philiia.  &K.,  vol.  49,  No.  5,  1905,  p.  10.— 
Rhcwblbr,  Zuul.  Jahrb..  Allli.  SyHl,,  vnl 
24.  lOOe.  I).  62. 

Description. — Nearly  circular  in  outline, 
lenticular  or  biconvex  with  a  thin,  cariuatc, 
peripheral    border;    chajnbers    numerou 
long  and  narrow,  curved,  the  surface  nearly 
smooth;   sutures   distinct   but   hardly  de- 
pressed; wall  calcareous,  perforate,  smootli;  aperture  a  long  liiuwl] 
slit  just   bolow   and   nwirly   parallel   to   the  periphery  of  tli 
ctdor  white. 

Diameter  0.50-0.90  nun. 

Digtrihuiiim. — Brady  records  thia  species  as  oc^.:urriii{{ 
stations  in  the  North  Paciflc.  I  have  material  of  this  keeled 
from  but  one  station,  Albatross  station  D4S22,  in  130  fathoms, ' 
Japan.  Tlie  other  species  are  all  more  common  in  the  muterwl 
from  this  region,  but  fpim  the  colder  waters  of  Bering  Sea  as  well  1 
on  the  northern  coast  of  western  America  this  species  is  commoi 
Khuniblcr  rccord.s  a  very  small  specimen  measuring  0.234  mm.  fiuni 
Chatliam  Island. 


Fiu.  lla— CisatncLrNA  uMmuti- 


i  fiinn 
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A  CRAS8A  d'OfbKny. 
1  d'Orbiony,  Fiiram,  Xrair     M^rid,,    IflHlt,  p.  56,  pi.  7,  figs. 
lS-20;   For,  Fobs.  Vieniie,   1846,  p.  213,  pi.  21.  fig».  i2,  43.— Eciobh.   Abh.   ] 
kOn.  tuy.  Akad.  Wii«.  MQnchen.  CI.  n.  vol.  IS.  18e».  p.  303,  pi.  7,  %e.  35, 
36,-GoBs,  KoDgl.  Svcnsk.  Vel.  AkaH.  Ilandl.,  vol-  2.^  No.  H.  1894.  p.  43.  pi. 
8.  BgB,  421,  422.— EooEK,  Nat,  V<-r.  Pasrau.  Jabr,  16.  1695,  p.  IS.  pi.  9,  Gg.  ■ 
19.— SiLYESTW.  Mem.  Poiii.  Accnd.  Nuovi  Lincei,  vol.  12, 189ii,  p.  104,  pi.  2,  ] 
figs.  11,  12.— Flin-t,  Rop.  V.  8.  Nat.  Mub.,  1897  (ISM),  p.  292,  pi.  38,  fig,  3.- 
UiLLETT.  Joum.  itoy,  Micr.  Soc..  1001,  p.  2. — Sidbbottom.  Mem,  Proc,  Man- 1 
Chester  IJt.  Philoe.  Soc.,  vol.  49,   No,  6,   1906,  p.  17.— Baoo.  Prw.  U.  S.^ 
Nat,  Mu».,  vol.  34,  1908,  p,  139, 

wfutina  Itcviffala,  var.  eratta  Parkbb  and  Junes,  Philoa.  Trsna,  Roy.  Sue., 
vol.  155,  IMS,  p.  377,  pi.  15.  GgB.  5-7;  pi,  17,  fig.  64d, 
Kufudnn  nhliua  Wau^iisoK,  Rcc,  Forani.  Great  Brilain,  ISSS,  p.  69,  pi,  S, 
figs.  143.  144, 

ription. — Outline     subcircular     or    oval,    biconvex,    with     a 
My  rounded  peripheral  border;  chambera  rather  few,  short,  and  ^ 
nilated.thesurfa<'e(iepreB8edat  (lie  sutures;  wallealcareous, perforate,  I 


Wlh;  aperture  a  long  narrow  slit  just  below  aud  nearly  parallel 
t"  the  periphery  of  the  test,  with  a  long  tooth  partially  filling  the 
uperture;  color,  white. 

Diameter,  0.60-1,00  mm. 

Dwtributxon. — Brady  records  this  species  from  five  stations  in  the 
North  Pacific  at  depths  varying  from  40  to  2,475  fathoms.  ] 
records  it  from  Albatross  stations  114440  and  H4694.  in  1,259  and  S65 
fathoini*,  respectively,  off  the  Hawaiian  Islands.  I  have  had  material 
frnm  three  etationa  off  Japan,  in  120-142  fathoms,  from  the  Olthotsk 
Sea  in  100  fathoms,  from  the  vicinity  of  the  Aleutian  Islands,  in  50O 
fathoms,  and  from  off  California,  in  6.5  fathoms.  This  gives  a  rather*  j 
general  dislrihutioD  for  the  area,  and  specimens  are  usually  in  c 
siderable  numbers  when  found.  The  broadly  rounded  periphery  will 
dialmguish  this  species  from  C.  hevigafa,  and  its  more  narrow  and  elon- 
gate aperture  and  more  numerous  chambera  from  C.  suhglohosa.  When 
711120— Bull,  71.  pt  2—11 7 
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tiio  aperture  is  viewed  from  *bove  there  is  visible  a  broni)  tootli-likc  I 
plate  partially  filling  the  aperture  except  at  the  iipijcr  end.  This  I 
gives  the  aperture  a  very  narrow  appearance  in  some  views. 

In  this  region  at  least  C.  (Taasa  seems  (o  be  much  moro  rommon  uad  | 
more  widely  distributed  tlian  C  hemgaia. 


K  SUBOLOBOSA  R.  B.  Bndy. 

Cowirfu/iiin  mihglobota  II.  B.  Ukauv,  Qiiftrl.  Joiini.  Slier.  Sci..  vol.  21,  : 

80;  Rep.  Voy.  Challniger,  Zoology,  vol,  9,  IS&l,  p.  430,  pi.  54,  fign.  

H,  It.  Bradt.  Pahker.  and  Jovee,  Truia,  Zool.  Soe.,  London,  vol.  12,  IMS, 
p.  221,  pi.  43,  6gs.  13-14.— EooBH,  Abh.  kOii.  bay.  Akod.  Wins.  MOncheo. 
CI.  n,  vol.  18,  1893,  p.  3(M.  pi.  7,  figs.  41,  42. 52.  M.— GoBs,  Bull.  Mue.  Conip. 
ZoOl.,  vol.  29,  1896,  p.  49,— Punt,  Rep,  V.  S.  Nal.  Miw-  l«97  (1W»B>,  p.  293. 
pi.  38.  fiUB.  4.— Chapman,  Joura.  Linn.  Boc.,  vol.  30,  1907,  p.  33.  pi.  4.  111-. 
84.— Baog,  Proc,  U.  S.  Nat,  Miw„  vol.  34,  1908,  p.  14(1. 

Description. — Test  with  aii  oval  outline,  subglohular,  inequilateral, 
somewliat  compressed  on  the  two  faces,  the  periplieral  border  broadly 


rounded;  chambers  few,  somewhat  iiifialed; sutures  slightly  depressed, 
wall  calcareous,  perforate,  smofitli;  aperture  fairly  broad  and  short, 
loopliko  or  oval ;  color,  white. 

Diameter,  0.50  -1,00  mm. 

Oistrihition. — The  two  stations  in  tlie  Northwest  Pacific  from 
which  Brady  records  tliis  species  are  in  2,:i00  and  2,(*.'>0  fathoms. 
Goes  reconla  the  species  from  the  southeasfem  jinrt  of  thd  urea 
in  770-1,201  fathoms,  and  Bagg  found  it  in  nrntcriol  from  tliree 
Aihatross  stations  near  llie  Hawaiian  Islands,  IT4-130.  114571,  and 
H45S5,  in  3S4-l,2.'i9  fathoms.  In  the  Nf-ro  material  this  species 
was  very  common  in  the  area  between  Guam  and  .Inpaii  at  an  avenigfi 
deptli  of  about  1,.500  fathoms,  Specimens  from  the  AJht^wx 
material  from  off  the  coast  of  Japan  were  ilredged  in  130  and  200 
fathoms.  In  the  TunearoTa  material  this  spwics  occurred  at  wveml 
stations:  station  2,  in  1,468  fathoms,  near  the  Hawaiian  Islands; 
station  VA,  in  190fat!ioms,  oir  llw  c.m«r  nl'  ridifi.n.iii;  si. 
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I  fathoms,  in  the  middle  of  the  Paci6c,  south  of  Midway  Islands 
tiuD  4 1 ,  in  530 fathoms,  ofT  California ;  and  station  S3,  in  282  fathom 
off  the  wpstem  Aleutian  UlantU.     Taken  with  tlie  other  records  thee 
give  H  rnther  hroad  distribution,  including  most  parts  of  tiio  Nort 
Pacific,  ss  well  as  rather  wide  ranges  in  depth. 

The  species  is  very  distinct  from  the  others  of  the  genus,  the  i 
glutHiso  UtTm,  ftnd  tlie  short  oval  or  loop-like  aperture  seiring  to  dis 
tinguwh  it  at  once. 

^^b  CASSroULOTA  ELEOAII9  SIdtbonom. 

^^^V  ChMHAf/iwi  »lrgan»  SiriKBOirost,  Jnurn.  Queckeir  Micr  Club,   wr.  2,  vul. 

^^B  1BI0.  p.  106,  pi   1.  Hgs.  1,  b,  c. 

^^f- Desert jH:ion. — Teat  somewhat  globular,  somewhat  compressed  later- 
^■^JT;  chambers  numerous,  distinct;  sutures  fairly  deep;  wall  of  tlie 
Kttbtal  border  of  th«  chambers  often  raised  into  a  well-marked  keul; 
surface  somewhat  roughened ;  aperture  a  curved  loop-like  slit,  nhUquejJ 
with  a  raised  border. 
_Di«oeler,  O.-IO-O.OO  mm. 

ributittn. — ^This  species,  recently  descrilwd  by  SJdebottom  fro 
kSouthwest  Pacific,  occurred  at  four  Nero  stations  between  Gu*l 
IJawm  fts  follows,  1801,  in  1,U88  fathoms,  1308,  in  1,040  fathoi 
Eathoms,  and  1464,  in  801  fathoms. 

cie-s  ia  ornate  with   raised  rldf^es  and  is  at  once  distin-] 
a  all  other  species  of  the  genus. 

CASSmm-INA  BRADTI  nimii 
W  hradi/i  (Noruian.  MS.)  Whigiit,  Pn>c.  Relfaet  Nut.  Field  Club,  Ap| 
p.  15a.— H.  1).  Bbauy,  Quarl.  Joum.  MicT.  Sci..  vol.  21,  1881,  p.  69;  ' 

Rep.  Voy,  C/iaUmya,  Zoology,  vol.  B,  1SS4.  p.  «1,  pi.  W,  flfja.  1^-10  —KiioM. 

Abk.    kfln.    bay.    Akod. 

Vrtm.  Monchon,   CI.    n, 

vol.  IB,  1S93,  p.  304.  pi. 

7,    6gB.    SSMO.-Clo  k-. 

KoDj(l.   Svcn^k,     V*[ 

Aki»il.nautll..vul.'r.,N<v 

•,  18W,  p.  H.  pi.  8.  li- 

42S-42l>;  Bull. Mug.  Comp 

Zaal.,vo1.2f),lS»D.p.4!' 

SlOiBOTroH,  ilMn.  Prw 

Uuchceler   Liu  rtiilix. 

Sor„vol.«,  No.  b.i'jn:.. 

p.  IT,  pi   S.  fig-  10. 


^^^Dfcription.— Test    eloiv 

^^^,r<impmt.sed,  the  early    ''"'vI.^;;^t7^"7"„;";;.V\,^"',  'l,"^""" 

^^Wtion  fipirally  coiled,  the 

Islerrhambersfdmiingan  uncoiled  hiscrial  series ijau-ral  faces conveotj 
[■'ripheml   border  thin,  either  acute  or  (usually)  somewhat  roundi 
fairly  long,  very  slightly  iuHated;  suture  very  aiigl 
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depressed;  wall  calcareous,  smooth;  apertupo  bma 

like  or  oval  on  the  inner  face  of  the  chamber;  color,  white. 

Ijength,  0.40-0.80  mm. 

Distnhution.—Hrfidy  records  this  species  from  two  NorlJi  Paiific 
stations,  in  95  fathoms,  off  the  Philippines  and,  in  345  fathoms,  on  iIk 
Hyalonema-gTound  south  of  Japan.  I  liave  had  specimens  fniin 
Nfro  station  14fi4,  in  891  fathoms,  near  Guam;  station  170,  in  1,990 
fathoms,  off  Midway  Island,  and  station  2049,  in  2,226  fathoms,  near 
the  Hawaiian  Islands.  There  is  a  single  specimen  of  this  spwiti 
from  Tuscarora  station  47,  in  1,499  fathoms,  in  tho  Western  Pacific. 
This  species  is  interesting  in  showHnfj  the  development  of  an  untoiy 
form,  a  process  which  is  carried  still  further  by  the  following. 

CASSmULtKA  PAKKERIAHA  H.  B.  Bnit. 

Coindulina parkeriana  11 .  B.  IIrady,  Quart.  Joum.  Micr.  Sti.,  vol.21,  1881, p,9; 
Rep.  Vny.  Chalknger.  Zoology,  vol.  B,   1884,  p.  432.  pi.  M,  fipi.  ll-M- 
EOOEH,  Abh.  kBn.  bay.  Alud.  Wise.  MDucben,  01.  u,  vol.  IB,  1893,  p.  Xi 
pi.  7,  fig.  37. 
Description. — Test  elongate,  cylindrical,  the  very  early  portion  spi- 
rally coiled,  the  later  chambers  forming  an  uncoiled  biserial  seriffl, 
makingup  t  lie  larger  part  of  the  test,  circularincrosssertion;  chsmbtfs 
broad  and  high,  considerably  inflated;  sutures  much  depressed;  wall 
calcareous,  smooth ;    aperture    very 

broad   and   short,   occasionally  sub-  ^^^^  ^^^ 

circular,  often  ^f'ith  a  broad   tootli-        ^^^^^^  ^B^^^ 

like  plate  nearly  filling  the  opening;       ^^^^^H  r     ^^k 

wliite.  ^^H      M        ff       ^^^ 

Length,  0.50-0.65  nun.  ^^^^1       .^^^^1 

Dislribution. — ^Thi^  species  has  not        ^^^^^^B     ^^^^^^^H 
been  previously  recorded   from  the     ^^^^^^^H     ^^^^^^^H 
North   Pacific.     Brady's    specimens     ^^^^^^V     ^^^^^^H 
the  ^^^^^^^^        ^^^^^^^ 

Challenger  among  the 
islands  on  the  west 
coast  of  Patagonia, 
and  ourspeeimens  are 
from  the  same  coast 
of  the  Pacific.  Single 
specimen,  were  ob-  ™' '"-^-riS^r."*"",.™"  .%""■"■""" 
tained     at    Albatross 

stations  D'2S06,  in  1  ,.379  fathoms,  near  the  Galapagos,  and  1)3608,  in 
276  fathoms,  in  the  Bering  Sea. 

The  species  carries  the  uncoiling  to  an  extreme  and  develops  » 
cylindrical  test  with  the  aperture  nearly  terminal  and  rounded,  W 
keeps  to  the  biserial  condition,  although  in  soma  specimens  it* 
chambers  nearly  separate  those  adjacent. 
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Genus  EHRENBERGINA  Reuss,  1850. 

Ekrenbergina  Reuss  (type,  E.  terrata  Reuse),  Denkschr.  Akad.  Wise.  Wien,  vol.  1, 
1850,  p.  377.— H.  B.  Bradt,  Rep  Voy  Challenger,  Zoology,  vol.  9,  1884, 
p.  433. 

Casndulina  (part)  d'Orbiony,  Foram.  Am^.  M^d.,  1839,  p.  57. 

Description. — Test  free,  composed  of  numerous  chambers  arranged 
biserialiy  about  an  elongate  axis,  evenly  united  on  the  dorsal  border 
but  forming  a  deep  groove  on  the  ventral  border,  generally  triangular 
in  cross  section;  wall  calcareous;  aperture  elongate,  nearly  at  right 
angles  to  the  edge  of  the  chamber,  smooth  or  ornamented  \^ath  spines 
or  ridges. 

Brady,  in  the  Challenger  Report,  speaks  of  this  genus  as  almost 
confined  to  the  southern  hemisphere.  This  has  been  largely  due  to 
lack  of  material,  in  the  Pacific  at  least,  for  in  the  present  work  it 
has  been  found  at  a  great  many  stations  and  often  in  very  consider- 
able numbers. 

BHRBNBBROINA  SBRRATA  Reuis. 

Ekrenbergina  serrata  Reuss,  Denkschr.  Akad.  Wise.  W^ien,  vol.  1,  1850,  p.  377, 
pi.  48,  fig.  7.— Bronn,  Leth.  Geog.,  ed.  3,  vol.  3,  1853-6,  p.  231,  pi.  35, 
figs.  25  a-c. — ScHWAOER,  Boll.  Roy.  Com.  Geol.  Ital.,  vol.  8,  1877,  p.  26, 
pi.  68.— H.  B.  Bradt,  Rep.  Voy.  Challenger,  Zoolog>%  vol.  9,  1884,  p.  434, 
pi.  55,  figs.  2-7.— EooER,  Ahh.  k6n.  bay.  Akad.  Wiss.  MQnchen,  CI.  ii,  vol. 
18, 1893,  pi.  7,  figs.  30-32.— Gofis,  Kongl.  Svensk.  Vet.  Akad.  Ilandl.,  vol.  25, 
No.  9,  1894,  p.  44,  pi.  8,  figs.  428-430.— Chapman,  Ptoc.  Zool.  Soc.  London, 
1895,  p.  26.— Baoo,  Ptoc.  U.  S.  Nat.  Mus.,  vol.  34,  1908,  p.  140. 

Ekrenbergina  Hrrata,  var.  trigona  Gofis,  Bull.  Mus  Comp.  Zool.,  vol.  29,  1896, 
p.  49. 

TatuUHa  triquetra  MUnster,  var.,  Go&s,  Kongl.  Svensk.  Vet.  Akad.  Handl., 
vol.  19.  No.  4,  1882,  p.  83,  pi.  6,  figs.  181,  182. 

DeBcripHon. — ^Test  longer  than  wide,  of  several  chambers,  arranged 
hiMrially  about  a  central  axis,  on  the  dorsal  side  meeting  evenly  to 
foim  a  smooth  surface,  on  the  ventral  often  leaving  a  deep  groove 
between  the  two  adjacent  series  of  chambers,  or  smooth;  test  trian- 
gular, ovoid,  or  biconvex  in  transverse  section ;  angles  of  the  tost 
oarinate,  often  produced  into  short  spines;  wall  calcareous,  finely 
perforate;  aperture  an  elongate,  somewhat  curved  slit;    color  white. 

Length  about  0.5  mm. 

Distribution, — There  are  a  number  of  records  published  for  this 
species  in  the  North  Pacific.  Brady,  in  the  Cliallenger  Report,  records 
it  from  but  one  station,  in  2,340  fathoms.  Goes  found  it  in  material 
from  two  stations,  off  the  west  coast  of  America,  Albatross  stations 
3375  and  3400,  in  1,201  and  1,322  fathoms;  Bagg  records  it  from  five 
Albatross  stations  in  the  vicinity  of  the  Hawaiian  Islands,  varying 
indeothfrom  367-1 ,544  fathoms.  I  have  had  material  from  tliirtv 
or  more  stations  in  the  North  Pacific.  It  was  found  in  material  from 
Albatross  station  D2806  in  1,379  fathoms  near  the  Galapagos  Islands; 
it  occurred  several  times  in  the  line  of  soundings  from  San  Francisco 
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^^H    to  the  Hawaiian  Islands,  in  3!)'2-2,615  fathoms,  aiul   In   til* 

^^B    material    from    about    the    Ilawaiiau    Islands    and    Onam,         

^^H  coimnou  between  Qiiam  and  Ja^Sn 

^^H  ^^^^^^^^^k  at  many  stations.     Among  variuusly 

^^V  ^^^^^^^^^^^  scattered    Tuscarora  stations  it   oc- 

^^^^^•^^^^^^  curs  in  TiOO   fathouu   just   sontli  of 

t!ie  .AJcntinn  Islands.     It  is  a  fairly 
common  constituent  of  globigcrina- 
oo/e  and   vuhanit-   muds  ia  K  num- 
ber   of   areas    of    the 
Xnrth  Pacific,  uoourd- 
ing  to  the  data 
able. 
There  seems 
variation  la 
sliapo  and  the  amount 
of  spinositydcvehippd. 
In   general    the    more 
trinn^iilar    f>>ruis    are 
moat  spinose  and  the 


«ourd- 

InToe 


bifonvex   forms  often  abnost  smooth  and  frequently  with 
axis  of  the  test  considerably  curved. 


EHSBRBERGtHA  HYSTRIX  B.  B.  t 


the^M 


Ehrenbergina  hyttrix  H.  B.  Bkady,  Quart.  Jouni.  Micr.  Sci.,  vol.  21,  II 
Rep.  Voy.  ChatUngrr,  Zoology,  vol.  9,  ItM,  p.  434,  pi.  5S,  fi^.  »-ll. 
Bull.  55,  U.  8.  Nal.  Mu.-.,  1905.  pp,  16,  19. 

Dfjscriidion. — Test  free,  biserial,  nearly  as  broad  as  long,  stoltt; 
dorsal  border  with  spines  often  coalejicinf;  laterally  to  make  a  fringe- 
like  [imjectiiin,  Inter  chambers  smooth  dorstdly,  the  lateral  margins 
and  ventral  portion  with  large  stout  spines,  the  last  developed  cham- 
ber often  smooth  and  somewhat  inflated,  marked  with  fine  raised 
lines  running  radially  outward  from  (he  apertiire;  wall  fairly  thick, 
calcareous;  aperture  elongate,  rouuded  at  the  inner  end;  coli>r  white. 

Length  up  to  1  mm. 


fOBAMlNTFERA 


^^Bufribufum. — Tlio  only  piiblislied  records  fur  tlie  Nortli  Pacific  a 
^^Blc  of  Flint,  who  found  it  in  thf  Nrro  material  fpnin  tliree  stattou 
^^rasvc  found  it  in  material  from  two  ni  tlieso  same  statinos  and  f 

a  nmnlwr  i'f  oUiprs,  most  of  them  northwest  of  the  Hawaiian  Islands. 

It  occurr«'d  abo  near  the  Bonin  Islands  and  at  one  AUxitross  statim 
,  east  of  the  Hawaiian  Is.lttni1s.     M\  of  these  records  art)  fronj 
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r«ther  tlfwp  water,  ranging  from  l,Z'2i-'2,20Z  fathoms,  mostly 

i!l<iliif;mn«  itozp. 

Tlie  ChalUftgrr  records  for  tliia  sjiecics  are  all  from  the  South  Pacilie, 
in  rath«-r  deep  water,     Tliis  species  is  niucli  nmre  rohust  than  the 
[ttHredtnK;  the  shorter  and  stouter  spines  and  the  hroad  la^t  formed  . 
rhambrr  nith  itt  omanii'nljttiim  of  radial  hnes  and  tlie  ^hape  of  t 
^witum  arv  all  very  different  from  tlie  conditions  seen  in  E. 
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INTRODUCTION. 

The  present  volume  is  the  third  of  a  series  dealing  with  the  Forami- 
nifera  of  the  North  Pacific  Ocean.  It  contains  the  Foraminifera 
included  in  the  family  LagenidsB.  The  first  part,  issued  in  1910, 
included  the  families  AstrorhizidsB  and  LituolidsB.  The  second  part, 
i^^ed  in  1911,  included  the  family  TextulariidsB.  The  fourth  part 
will  be  devoted  to  the  Chilostomellidse,  Olobigerinidse  and  Niun- 
mulitidse,  and  further  volmnes  will  take  up  the  remaining  families 
of  the  Foraminifera  as  they  are  represented  in  the  North  Pacific. 

Joseph  Augustine  Cushman. 
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A  MONOGRAPH  OF  THE  FORAMINIFERA  OF 

THE  NORTH  PACIFIC  OCEAK 


LAGEXIDiE. 


By  Joseph  Augustine  CushmaKi 

Ofiht  Bo8km  Society  of  Natural  Hittory, 


INTRODUCTION. 

This  third  part  of  the  work  on  the  North  Pacific  Foraminif era  deals 
entirely  with  the  LagenidsB,  a  family  following  in  natural  sequence 
those  families  already  considered  in  the  two  earlier  parts.  The  same 
arrangement  of  data  is  here  adopted. 

The  treatment  of  the  LagenidsB  will  be  found  perhaps  more  con- 
servative than  that  adopted  in  the  earlier  parts.  This  is  due  mainly 
to  the  much  greater  amount  of  work  that  has  been  done  on  this  family 
by  students  of  the  Foraminifera.  The  LagenidsB  have  seemingly 
always  been  a  favorite  with  workers  on  the  group,  and  the  amount  of 
literatiu*e  is  far  greater  than  that  on  the  families  thus  far  considered. 

There  have  been  a  number  of  works  treating  of  the  genus  Lagena 
alone,  and  it  has  therefore  been  unnecessary  to  describe  any  great 
number  of  new  species.  The  recent  publication  of  Mr.  Sidebottom  on 
Lagena^  has  been  of  great  assistance. 

With  the  working  out  of  the  distribution  of  various  species  the 
faunal  areas  of  the  North  Pacific  have  become  more  clearly  defined. 
The  number  of  species  found  at  some  stations  of  the  United  States 
Bureau  of  Fisheries  steamer  Albatross,  off  southern  Japan,  which  are 
recorded  by  Brady  from  off  the  Philippines,  is  very  considerable. 

In  addition  to  determining  restrictions  of  range  it  has  been  possible 
to  greatly  extend  the  known  range  of  certain  species. 

In  this  part,  in  addition  to  the  data  given  in  the  other  parts,  the 
bottom  temperature  record  of  the  station  has  been  given  in  many 
cases.  With  certain  species  this  seems  to  have  a  definite  bearing  on 
the  distribution. 

iloaxiL  Qi»k0t(MIor.  Clnb,  toL  11,1912. 
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A  sjBtematic  presentation  of  the  TftriouB  groups  of  the  fatmly 
follows: 

Family  5.    LAGENTD^. 

Test  calcareous,  vitreous,  finely  perforate;  either  monothalamoia 
or  made  up  of  a  series  of  chambers  arraoged  in  a  straight  or  curved 
axis,  or  close  coiled  or  spirally,  or  even  in  an  alternating  maimir; 
aperture  either  radiate  or  simple,  with  a  neck  and  phialine  lip. 

The  Lagenidffi  form  one  of  the  most  distinctive  groups  of  tha 
Foraminifera  and  its  members  are  readily  recognized.  Usually  tlu 
genus  Lagena,  making  up  the  subfamily  Lagenidte,  has  been  taken  M 
the  radicle  from  which  the  other  genera  have  been  derived.  Spedes 
like  L.  globosa  probably  come  as  near  a  primitive  radicle  for  Una 
family  as  it  is  possible  to  determine. 

From  Lagena  the  simplest  step  in  development  is  a  series  of  svcb 
chambers  as  is  seen  in  Nodosaria.  On  the  other  hand  this  series  m*y 
become  coiled  as  in  CristeUaria.  With  these  two  genera  as  the  bua 
all  the  genera  of  the  subfamily  Nodosariinee  may  be  definitely  assigned 
to  one  or  the  other  groups.  With  Nodosaria  belong  such  genera  M 
Linffuiina  and  Triplasia  and  with  CrieteUaria  as  reversionary  fonna, 
Margimdina,  Vaginvlina,  and  FroTtdicvlaria. 

With  the  subfamily  Polymorphininea  a  distinct  mode  of  develo]^ 
ment  is  instituted,  an  alternating  subspiral  arrangement  ixsaf 
introduced,  usually  accompanied  by  a  radiate  type  of  aperture. 

In  the  subfamily  Uvigerinine  there  is  again  a  spiral  arrangement, 
much  more  definite  in  its  characters  and  the  aperture  typically  hu  ■ 
long  neck  and  phialine  lip. 


^^^^^^■^  FORAMnnPER.^   OF  '  ^^^^^H^H 

^^H  8ab&milr  1.    Z.j^G-TCNIM'.S:.  1 

^^KT^t  consisting  of  &  single  chamber,  the  aperture  either  ecto-  or  ^^1 

' '  «nto0olcaiau.  ^^H 

This  Bubf&mity  includes  the  single  genus  Lagena.  ^^H 
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Genus  L.AC£:NA  Walker  and   Boys,  1784. 

Ingtna  W*L«Ba  and  Bore  (lype,  /,.  ghbiaa  (Montagu)),  ToHt.  Min..  1784,  p.  3.— H. 
B,  ItsADT,  Bep,  Voy.  ChnlUagn.  Zool.^,  vol.  9,  \H»i,  p.  MO. 

L    Description. — Tpst  nionothslunious,  smooth  or  omomeDted,  gen- 

■kklly  fia-sk-shaped,  aperture  ecto-  or  entosolenian. 

}      Tlio  gf-niia  Lngatn  is  one  of  the  largest  in  point  oF  view  of  numbers 

of  described  species  and  varieties  of  any  of  the  gcncrii  of  the  Fora- 

minifi>m.     The    opinion  us  to  the  limits  of  variation  in  the  group 

varies  with  nearly  every  student  of  the  grqnp.     In  the  material  f 

\\t>  examined  1  have  nguin  and  again  been  made  aware  of  the  simi- 

";ty,  oven  the  almost  identical  character  of  ornamontatiim  in  speci- 

■awDA  from  wide!}'  AO|)aratcd  stations,  but  usually  in  the  same  faunal 

area.     Then,  too,  there  must  be  recognized  a  considerable  amount  of 

variation  in  the  group  as  well.     The  whole  problem  of  Lagena  »  a 

very  puioiling  one.  but  the  greater  the  amount  of  material  from  a 

I  area  the  more  delinilo  these  limits  of  variation  seem.     With  a 

series  uf  specimena  from  a  given  fauna]  area  it  would  seem  that 

Fiibe  limits  of  variation  might  be  rather  definitely  fixed  and  a  more 

orderiy  system  broughtout  of  the  present  somewhat  chaotic  condition. 

[n  describing  ihe  various  species  and  varieties  ot  Lagena  a  general 

scheme  has  been  adopted  of  keeping  those  species  together  which 

have  similarities  of  ornamentation.     In  this  way  they  may  he  most 

easily  grouped,  and  this  has  been  tlie  method  usually  followed  by 

prorious  writers. 

On  the  basis  of  the  aperture  various  names  have  been  used  in  a 
guseric  sense,  such  as  EjUoKtiUma,  Fismirina,  Phialina,  and  so  on, 
and  on  the  basis  of  form  many  others  have  been  used.  The  value  of 
these  groupings  can  only  be  tested  by  the  study  of  large  series  as  has 
shcady  )>««n  suggested. 

1  have  not  tried  to  make  the  synonjiny  in  any  sense  complete,  as  the 
whi'i'-  Htcrature  in  regard  to  the  genus  is  in  such  a  chaotic  state.  The 
foilnwing  species  and  varieties  have  been  recognized  from  the  Nortii 
Pacilir; 

LAOBRA  OI.OBOSA  (VvUfn). 
PliHf  4,  fig.  2, 
-SwpuU  (l*|[iiM)  UeiiB  RlobnM*'  Wai.kbh  ami  Bois,  Tcet.  Min.,  17M,  p.  S, 

pL  I.  fig.  »- 
Vvmiailam gtobaiuwt  Mo.VTAOr,  Te«t.  Brit.,  1W3,  p.  I>£t. 

Loftnc  fbktM  Bsotrx,  lUiu.  R<k.  (.'oncb.  Umt  Britain  And  IroUnd,  *d.  1, 
1827,  pi.  1,  Off.  37;  ed.  2,  1884,  p.  126,  pi,  M,  tig.  37.-Rtt;«B,  Sits.  kAJo. 
Akad.  Wiia.  Wisn.  vol.  46,  pt.  1,  IS63  (1863),  p.  31S,  pi.  1,  figs.  1-3;  Bull. 
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Acad.  Boy.  Belg.,  am.  2,  vol.  16.  1863,  p.  143,  -pV  1.  flg»-  IS.  H.-^ow*, 
PAEKBB,  and  H.  B.  Bkast,  Pal.  8oc.  Uon.,  vol.  IB,  1866,  p.  32,  pi.  1,  fig. 
32.— BnrscHLi,  in  Bronn,  Khwoi  und  Ordsongen  Thier-R«ichB,  vol.  1, 1S80, 
p.  197,  pi.  7,  fig.  2.— Tebqdbu,  M&n.  Soc.  G«ol.  France,  sar.  3,  vol.  2, 188% 
p.  26,  pi.  1,  fig.  7.— Tbrrioi,  Attl  Accad.  Font.  Nuovi  Lincei,  vol.  36,-U8S, 
p.  170,  pi,  2,  fig,  3.— H.  B.  Bradt,  Rep.  Voy.  Challenger,  Zoology,  vol.  t, 
1S84,  p.  462,  pi.  56,  figs.  1-3.— Balk  will  and  Wrioht,  Trena.  Soy.  Irab 
Acad.,  vol.  28  (Sci.),  1885,  p.  336.— Shebborn  and  Ckaphak,  Jouin.  Bof. 
Micr.  Soc.,  1886,  p.  744,  pi.  14,  fig.  11.— Habitblbb,  Neuea  Jihrb.  fdi  Wa., 
1887,  pt.  1,  p.  181,  pi.  4,  figs.  1-4  {not  6-18).— H.  B.  Bbady,  Puume,  tad 
JoNBB,  Tratu.  Zool.  Soc.  London,  vol.  12,  1888,  p.  221.— Wrioht,  Fine. 
Roy.  Irish  Acad.,  ser.  3,  vol.  1, 1891,  p.  477.— Eooaa,  Abh.  k&a.  bay.  ihi. 
VfiBB.  Mflnclien,  CI.  u,  vol.  IS,  1893,  p.  323,  pi.  10,  fig.  69.~GaKa,  Kni^ 
Svensk.  Vet.  Aiad.  Handl.,  vol.  26,  No.  9,  1894,  p.  77,  pi.  IS,  fig.  7f 
Chafhan,  Proc.  Zool.  Soc.  London,  1896,  p.  27.^Morton,  Proc.  Port- 
lend  Soc.  Nat.  Hiat.,  vol.  2,  pt.  4,  1897,  p.  116,  pi.  1,  fig.  1.— Eoou,  iii. 
kOn.  bay.  Akad.  Win.  MOnctien,  CI.  n,  vol.  21,  1899,  p.  102,  pi.  6,  fig.  3.- 
FuNT,  Rep.  n.  8.  Nat.  Moi.,  1897  (1899),  p.  306,  pi.  63,  fig.  t.—tuja, 
Bep.  Norwesien  Fiah.  Mar.  Invest,,  vol.  I,  No,  7,  1900,  p.  39,  pi.,  fig.l7.- 
Mn.T.BJTT,  Joum.  Boy.  Uicr.  Soc.,  1901,  p.  3. — Bhukbleb,  ZooL  JihA. 
Abth.  Syst.,  vol.  24,  1906,  p.  fiS.^BmBBOrrou,  Mem.  Pioc.  MandiMbr 
Lit.  And  Philos.  Soc.,  vol.  50,  No.  5, 1906,  p.  1.-^Baoo,  Proc.  U,  8.  Nat  Mm, 
vol.  34, 1908,  p.  141. — 8n>EBOTTOif ,  Mem.  Proc.  Msncjieater  Lit.  and  HuIm- 
Soc.,  vol.  64.  No.  16,  1910,  p.  14. 

Sntotoknia  globota  Williamson,  Ann.  Mag.  Nat.  Hiat.,  ear.  2,  voL  1,  Wi, 
p.  IS,  pi.  2,  figs.  13,  14;  Bee.  Foiam.  Qreat  Britun,  1858,  p.  8,  pi.  1,  fi9> 
IS,  16.— Dawbon,  Can.  Nat.,  vol.  4, 1869,  p.  2S,  figs.  4, 6;  vol.  6, 1872,  p.  ^ 
pi.  3,  fig.  2. 

Lagena  tulaUa,  vsr.  (Entoiolenia)  globota  Paresb  and  Jonks,  Philoa.  T11DI.1 
vol.  165,  1865,  p.  348,  pi.  13,  figB,  37a,  b;  pi.  16,  figs.  10a,  6. 


Description. — Teat  Bubepherical,  smooth,  aperture  either  stellate  or 
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LMOKKAOVUM 

Plate  2,  fig.  2. 


MiKola  ovum  Ehbbxbero.  Berlin  Monat^ber..  1S43.  p.  166;  Mikrogeologie,  1854, 

pi.  23,  fig.  2;  pi.  29,  fig.  45;  pi.  31.  ^.  4. 
Lagena  ovum  Harsson,  Mitth.  nac.  Ver.  Neu-Vorpom.  ROgen.  Jahrg.  10.  1878, 

p.  120,  pi.  1,  fig.  1. — ^H.  B.  Bradt.  Rep.  Voy.  CmlUnger,  Zoolog>',  vol.  9, 

1884,  p.  454,  pi.  56,  fig.  5. 

Description. — ^Test  elongate,  elliptical  in  front  view,  nearly  circular 
in  cross  section,  slightlv  compressed,  ends  broadlv  rounded,  nearly 
equal;  wall  thin,  transparent,  smooth:  aperture  broadh'  elliptical, 
central,  with  a  comparatively  short  entosolenian  neck. 

Length  0.4  mm.;  breadth  0.2  mm. 

Distribution. — ^Brady  records  this  species  from  a  single  ChaTUnger 
station  in  the  North  Pacihc,  in  2,300  fathoms.  Specimens  appar- 
ently referable  to  this  species  have  occurred  at  three  Sero  stations, 
1129  in  1,505  fathoms  between  Guam  and  Yokohama,  2049  in  2,226 
fathoms,  and  2064  in  1,355  fathoms,  both  off  the  Hawaiian  Islands. 

Ehrenberg's  figures  referred  to  Miliola  are  rather  crude  and  inde- 
teiminate  to  which  to  assign  this  recent  species,  and  it  may  be  ques- 
tioned whether  this  is  a  wholly  satisfactory  disposal  of  tliese  almost 
elliptical  forms. 

LAGXHA  XJBVIS  (MmI^b). 


PUte  1,  fig.  3;  plate  38.  fig.  5. 

"Serpula  (Lagena)  hevia  ovalis"  Walker  and  Bots,  Test.  Min.,  1784,  p.  8, 
pi.  1.  fig.  9. 

Varmiculum  Ixvt  Montagu,  Tef>t.  Brit.,  1803,  p.  524. 

Lagenula  Utvii  Fleming,  Brit.  Anim..  1828,  p.  235. 

Lagena  UtvU  WnxLUfsos*.  Ann.  Mag.  Nat.  HL>t.,  ser.  2,  vol.  1,  1848,  p.  12,  pi.  1, 
figs.  1,  2.— H.  B.  Brady.  Rep.  Voy.  Challengn,  Zoology,  vol.  9,  1884,  p. 
455.— Jones,  Quart.  Joum.  Geol.  See.,  vol.  40,  1884,  p.  769,  pi.  34,  fig.  3  [?].— 
Sherborn  and  Chafxan,  Joum.  Roy.  Mirr.  Soc.,  188^3,  p.  744,  pi.  14,  fig. 
13. — ^Haeusler,  Neues  Jahrb.  fOr  Min.,  pt.  1,  1887,  p.  181,  pi.  4,  figs. 
31-49. — FoRNASiNi,  Mem.  Accad.  Sci.  Ift.  Bologna,  ser.  4,  vol.  10,  1890, 
p.  466.  pi.  1.  fig.  1.— MuuANi,  Boll.  Soc.  GctjI.  Ital.,  vol.  10,  1891,  p.  725, 
pi.  21,  fig.  9.— Wright,  Proc.  Roy.  IrL-h  .\cad.,  eer.  3,  vol.  1,  1S91,  p.  478. — 
FoRNAfliNi,  Mem.  Accad.  Sci.  1st.  Bologna,  aer.  5,  vol.  3,  1893,  p.  431,  pL  2, 
fig.  1.— Chapman,  Joum.  Roy.  Micr.  Sor-..  189.3,  p.  581,  pi.  8,  fig.  5.— GoSs, 
Eongl.  S%-ensk.  Vet.  Akad.  Handl.,  vol.  25.  No.  9,  1894,  p.  74.  pi.  13,  figs. 
719-722.— EoGER,  Jahrb.  16,  Nat.  Ver.  Pa««u.  1895,  p.  24,  pi.  2,  ^g.  11.— 
GoKs,  Bull.  Mud.  Comp.  Zodl.,  vol.  29,  1896,  p.  51.— Fornasini,  HenL 
Accad.  Sci.  Ist.  Bologna,  ter,  5,  %'oI.  7,  1898,  p.  210,  pi.,  fig.  19. — Eookb, 
Abh.  kte.  bay.  Akad.  Wias.  MOnchen,  CI.  n,  vol.  21,  1899,  p.  102,  pL  S^ 
fig.  2.— Fldct,  Rep.  U.  S.  Nat.  Mus.,  1897  (1899),  p.  306,  pi.  53,  fig.  6.— 
Wright,  in  Meade,  Geol.  Mag.,  dec.  4,  %*ol.  7,  1900,  p.  100,  pL  5,  fig.  12.-^ 
SiLTunu,  Mem.  Pont.  Accad.  Nuovi  Lincei,  vol.  17,  1900,  p.  244,  pL  6L 
fig.  66.— MnxETT,  Joum.  Roy.  Micr.  Soc.,  1901,  p.  9.— Baoo,  Ptoc.  U.  8. 
Nat.  Miia.,  vol.  34, 1906,  p.  141. 

JfaUi  Unii  Ebbsvbku,  Mikngeologie,  1854,  pi.  26,  fig.  2;  pL  31,  fig.  5. 
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Ovulina  clava  EHaeHseso,  Mikrogeologic,  1854,  pi.  32,  II,  fig.  2b. 

Lagena  vulgaris  Wiluahbon,  Bee.  For.  Great  BnUin,  1658,  p.  4,  pL  1,  figi.  ifA 

5o.— Reuss,  Sitz.  Akad.  Wim.  Wien,  vol.  48,  pt.  1,  1862,  p.  321,  pi.  1,  ^ 

16;  pi,  2.  figs,  16,  17. 
Lagena  sulcata,   var.  IfBvU  Parebr  and  Jones,   PbilM.  Tians.,  Tol.  16G,  1) 

p.  349,  pi.  13,  fig.  22;  pi,  18,  fig.  fla. 

Description. — Test  in  front  view  ovai,  elliptical,  or  nearly  cin 
with  a  more  or  leas  elongate  neck,  in  cross  section  subcircular; 
smooth,  usually  transparent;  aperture  at  the  end  of  the  elonj 
neck,  which  often  has  a  pliialine  lip. 

Length  up  to  O.S  mm.;  diameter  up  to  0.4  mm. 

D'istribution.—Thla  species  from  the  records  would  seem  to  be  very 
common  everywhere  in  the  present  oceans  and  in  all  the  geological 
formations  in  which  Foraminifera  occur,  but  in  the  North  Paci£o 
material  examined  the  species  has  occurred  but  a  few  times.  Brady 
records  it  from  several  stations,  but  none  of  the  figures  in  the  Chd^ 
linger  report  represent  the  typi(  al  species,  and  most  of  tliem  muf 
be  referred  to  other  things.  All  the  specimens  I  have  had  came 
from  the  Nero  and  Albatross  material  dredged  off  Japan  and  bfr 
tween  there  and  Guam,  in  437  to  2,250  fathoms.  Ba^  records  it 
from  off  the  Hawaiian  Islands  and  Goes  from  the  western  coast  of 
America. 

The  synonymy  of  this  species  is  interesting,  including  a  very  great 
range  of  things,  some  smooth,  others  striate,  hispid,  and  varioudy 
ornamented,  and  in  form  a  great  many  varied  shapes  are  placed 
here.  Witliout  the  original  material  it  is  useless  to  try  to  straighten 
out  tills  perplexity  of  figures,  as  some  of  them  in  the  older  works  are   , 
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Digtribution. — ^This  species  seems  to  be  rare  in  the  North  Pacific, 
having  been  noted  but  once  in  the  material  examined,  Xero  station  10, 
in  2.098  fathoms,  west  of  the  Hawaiian  Islands. 

This  seems  to  be  distinct  from  the  form  here  referred  to  L,  sacculns 
Fomasini,  as  the  outline  is  more  nearly  that  of  the  figures  given  by 
Reuss  and  the  exterior  is  very  smoothly  sloping  without  an  accentua- 
tion of  the  central  chamber  as  in  the  species  L,  saccuhi<. 

LAGEIVA  LfVIGATA  (Renn;. 
riato  2,  fig.  1. 

FUsurina  laevigata  Reubs,  Denkschr.  Akad.  Wis^.  Wicn,  vol.  1,  ISIO,  p.  366,  pi. 

46,  fig.  1;  Sitz.  Akad.  Wiss.  Wien,  vol.  40,  pi.  1,  1S02  (ISGH}.  p.  :i:5«,  pi.  6, 

fig.  84.— Terquem,  M4m.  Soc.  GM.  France,  sf;r.  3,  v».l.  2.  lSs2,  p.  30,  pi.  1 

(9),  figs.  17  a,  6. 
Lagena  Utvigata  Terrigi,  Atli  Accad.  Pont.  Nuovi  Linr-i,  vol.  ;{;{.  1S80,  p.  177, 

pi.  1,  fig.  6. — n.  B.  Brady,  Rep.  Vny.  ChallcngtT,  Z'K«I"2y,  vol.  0,  1SS4,  p. 

473,  pi.  114,  figs.  8  a,  6. — Black  will  and  Millett,  Joum.  Mii-r..  vol.  3,  1884, 

p.  81,  pi.  2,  fig.  6.— Egger,  Abh.  k5n.  bay.  Akad.  \Vi.-!».  Mumhpn,  ('I.  n, 

vol.  18,  1893,  p.  330,  pi.  10,  figs.  64,  05.— Madsen*.  Modd.  fra  \h\x\Ai.  Oeol. 

Forening,  No.  2,  1895,  pp.  74,  195,  pi.,  fig.  3.— Millktt,  Zunru.  Kny.  Micr. 

Soc.,  1901,  p.  493.— SiDEBOTTOM,  Mem.  Proc.  Manrhosfor  T.it.  and  Philoe. 

Soc.,  vol.  50,  No.  5,  1906,  p.  5,  pi.  1,  fif?.  6  [?]. 
Fiuurina  glohosa  Bornemann,  Zeit^chr.  deutsoh.  pool.  Ge?..  vol.  7.  1*^5.'^,  p.  317, 

pi.  12,  fig.  4. 
Lagena  marginata  Uaeusler,  Ncuca  Jahrb.  fiir  Min.,  18S7,  pi.  I,  p.  ISO,  pi.  4, 

fig9.  51,  52  (not  Vennfculujti  mnrginatum  Montagu). 

Description. — ^Test  subglobose.  compressed,  s<^niewhat  pyriform  in 
front  view,  in  cross  section  elliptical;  wall  smooth,  transparent  in 
thin  specimens  or  opaque  in  more  thickened  ones,  alonjr  the  lateral 
margins  usually  clear  even  in  thickened  specimens;  aperture  <»Iongate, 
fairly  narrow,  connecting  ^nth  the  interior  by  a  fairly  Injn:  entoso- 
lenian  neck. 

Length  up  to  I  mm.;  breadth  slightly  loss. 

Distribution. — Brady  records  this  species  at  four  (ItuUnnjfr  sta- 
tions in  the  western  and  middle  Xt>rth  Parific  from  l.s.'n  to  ;M25 
fathoms  in  depth.  In  the  material  whirli  I  have  o.xaniiinMl  it  has 
occurred  at  manv  Xero  and  Tuscarora  .-stations  from  \\\r  Hawaiian 
Islands  to  Japan,  the  depths  varying  from  1.1  SO  to  J.osc,  fatlionis. 

This  species  is  common  everywhere  fn)m  exinting  n^conls,  yet  fails 
to  appear  as  would  be  expected  in  lists  from  certain  regions.  This 
may  be  due  to  the  fact  that  the  figure  in  the  ChalUugir  Keport  was 
not  placed  on  the  plates  with  the  others  but  is  near  the  end  of  the 
volume  and  may  have  been  overlooked. 
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LAGBIVA  SACCin.03  Fainii 

Plate  3,  figa.  1-3. 

tagena  aaOa  H.  B.  BiUDt,  Kep.  Voy.  Challenge 

pi.  59,  figa.  6a,  6  {not  L.  acula  (Reuee)). 
Lagena  acuta,  vttr.  taaxtltu  Foknasixi,  Mem.  Accad.  Sci.  lEt,  Bologna, 

1901,  p.  49.  fig.  3. 

Description.— Test  usually  somewhat  carinate,  body  of  test  k 
front  view  nearly  circular,  in  end  view  broadly  elliptical,  neck  somfti 
what  variable  in  length  and  breadth,  but  varying  corresponding 
with  the  development  of  the  carina,  which  may  be  very  slight  or 
rather  well  developed  according  to  the  specimen;  wall  smooth, 
fairly  thick,  either  transparent  and  distinctly  punctate  or  thickened 
and  nearly  opaque,  aboral  end  of  test  extending  out  into  an  acute 
angled  process;  aperture  at  the  exterior  elongate,  elliptical,  withi 
well-developed  entosolenian  neck  extending  well  into  the  cCDtri] 
cavity  of  the  test,  usually  with  the  inner  end  somewhat  expanded, 
carina  when  well  developed  often  showing  radial  lines  formed  bj 
punctce  extending  in  from  its  periphery. 

Length  up  to  0.6  mm, 

Distrihvtion. — Well  distributed  in  the  Nero  material  from  the  region 
west  of  the  Hawaiian  Islands  to  Guam  and  the  coast  of  Japan.  Tbe 
depths  of  the  stations  at  which  this  species  was  taken  very  from 
1,088  to  2,225  fathoms,  most  of  the  stations  being  more  than  1,500 
fathoma  in  depth.  There  are  records  for  two  Challevger  stations,  2il 
in  2, .300  fathoms  and  2-14  in  1,850  futhoma,  both  east  from 

This  is  one  of  the  species  in  which  a  definite  variation  seems  to 
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LAOENA  CLAVATA  (d'OrMgny). 
Plate  2,  fig.  3. 

Oolina  clavata  d'Obbiomy,  For.  Foes.  Vicnnc,  1846,  p.  24,  pi.  1,  fip.  2. 

Lagena  clavata  Mackie,  Recreative  Science,  vol.  1, 1859,  p.  148,  fig.  13. — Reuss, 
Sitz.  Akad.  Wise.  Wien,  vol.  46,  pt.  1,  1862  (1863),  p.  320,  pi.  1,  figs.  13, 14.— 
Terquem,  M6m.  Soc.  G^ol.  France,  ser.  3,  vol.  2,  1882,  p.  25,  pi.  1  (9),  fig. 
2.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  456.— 
Eggeb,  Abh.  kOn.  bay.  Akacl.  Wire.  Mttnchen,  CI.  n,  vol.  18,  1893,  p.  324, 
pi.  10,  fig.  68. — IXaeusler,  Abh.  schweiz.  Pal.  Ges.,  vol.  20, 1893,  p.  14,  pi.  1, 
figB.  17-22.— GoKs,  Kongl.  Svenek.  Vet.  Akad.  IIandI.,voI.  25,  No.  9,  1894, 
p.  75,  pi.  13,  figs.  725-727.— Morton,  Proc.  Portland  Soc.  Nut.  Iliet.,  vol.  2, 
pt.  4, 1897,  p.  116,  pi.  1,  fig.  2. — FoRNASiNi,  Mem.  Accad.  Sci.  Ist.  Bologna, 
Bor.  5,  vol.  7,  1897  (1898),  p.  14  (206),  pL,  fig.  18.— Wruiht,  in  Meade, 
Grcol.  Mag.,  dec.  4,  vol.  7,  1900,  p.  100,  pi.  5,  fig.  13. — Millett,  Joum.  Roy. 
Micr.  Soc.,  1901,  p.  490. 

Lagena  lacvis,  var.  amphora  Williamson,  Ann.  Mag.  Nat.  Uiat.,  eer.  2,  vol.  1, 
1848,  p.  12,  pi.  1,  figs.  3,  4. 

Lagena  Ixvis  IXaeusler,  Neues  Jahrb.,  1887,  pt.  1,  p.  181,  pi.  4,  fign.  39-48;  Abh. 
Bchweiz.  Pal.  Ges.,  vol.  17, 1890,  p.  86,  pi.  13,  figs.  17, 18. 

Lagena  vrdgaris,  var.  clavata  Williamson,  Rec.  Foram.  Great  Britain,  1858, 
p.  5,  pi.  1,  fig.  6. 

Lagena  Ixvis,  var.  clavata  Wright,  Proc.  Roy.  Irish  Acad.,  ser.  3,  vol.  1,  1891, 
p.  478. 

Description. — ^Test  elongate,  clavate  or  fusiform,  with  a  long  neck 
it  the  oral  end  and  an  elongation  of  the  test  somewhat  variable  in 
ength  at  the  aboral  end,  surface  smooth,  cross  section  nearly  circular, 
rail  thin  and  transparent,  aperture  nearly  circular,  at  the  end  of  the 
leck,  often  with  a  phialine  lip. 

Length  up  to  1  mm. 

Distribution. — ^Apparently  this  species  is  not  definitely  recorded 
rom  the  North  Pacific.  The  only  material  I  have  had  referable  to 
Ids  species  was  from  Nero  station  1466  in  234  fathoms  near  Guam. 

LAGBNA  LATERALIS,  new  tpedei . 
Plate  1,  fig.  1. 

Deseripti,on. — Test  elongate,  somewhat  compressed,  broadest 
>ward  the  basal  end,  apertural  end  somewhat  tapering,  both  ends 
roadly  rounded,  the  basal  end  somewhat  truncate,  end  view  oval; 
iill  smooth,  transparent  or  nearly  so,  the  flattened  sides  closely 
it  with  punct»,  the  lateral  margins  without  punctae,  aperture 
kteral,  at  one  side  below  the  apex,  elongate,  elliptical  with  hp-Uke 
laigins,  with  a  long  entosolenian  neck  more  than  half  the  length 
I  the  test,  flaring  at  its  inner  end. 

Length  about  0.45  mm.;  broadest  diameter  about  0.2  mm. 

Distributi/m. — ^Type-specimen,  Cat.  No.  8624,  U.S.N.M.,  from 
Ibatross  D4974  in  905  fathoms  off  Yokohama,  Japan.    Specimens 
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also  occurred  at  several  Nero  stations  and  one  Tuscaroru  station 
between  Guam  aad  Yokohama  in  660  to  2,104  fatJioms,  There  wis 
little  variation  observed  in  the  specimens  from  these  six  stations. 

The  specimens  figured  by  Brady  '  may  very  probably  belong  to  this 
species.  They  have  the  broad-lipped  aperture  at  one  side  of  the 
axis  while  Keuss's  examples  of  L.  apiculaia  have  a  definite  stdlsU 
aperture. 

LAGEKA  COLLASIS,  dcw  tpKlu. 

Plate  1,  fig.  2, 

Description. — Test  elongate,  ovoid  in  front  view,  widest  near  tia 
aboral  end,  apertural  end  with  a  deep  constriction  somewhat  in 
the  actual  end;  cross  section  circular,  wall  thin,  transparent,  aoM 
aperture  nearly  cu'cular,  opening  into  a  separate  cavity  which 
nects  with  the  larger  part  of  the  test  by  a  short  entosolenian  tuba. 

Length  0.35  mm.;  breadth  0.2  mm. 

Distribution. — Type-specimen,  Cat.  No.  8525,  U.S.N.M.  from  Nm 
station  1 147  in  1  ,S56  fathoms,  midway  between  Yokohama  and 

The  external  constriction  in  the  test  seems  to  really  mark  the 
of  the  teat  and  the  small  portion  above  is  a  supra-added  chambV 
ike  portion  of  the  teat  with  its  own  aperture  to  the  exterior.  From 
the  level  of  the  constriction  or  slightly  above  there  is  a  short  entoso- 
leman  tube  passing  downward  into  the  main  cavity  of  the  test. 

LAGBHA  rSLStSSA  FmiMliU. 

Plate  4.  fig.  1. 
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LAGBNA  GRACnUMA  (Sarsoa). 

Plate  1,  fig.  4. 

Amjpihonna  gncilit  Costa,  Atti  Accad.  Pontiniana,  vol.  7,  1856,  p.  121,  pi.  11, 

fig.  11. 

Amphorina  gradllima  Seouenza,  Foram.  mon.  Mioc.  Messina,  18G2,  p.  51,  pi.  1, 
fig.  37. 

Lagena  gradllima  Jones,  Parker,  and  IT.  B.  Brady,  Pal.  Soo.  Mon.,  vol.  19, 
1866,  p.  45,  pi.  1,  figs.  36,  37.— H.  B.  Brady,  Ann.  Mag.  Nat.  Hist.,  ser.  4, 
vol.  6,  1870,  p.  292,  pi.  11,  figs.  6a-c. — But.sciili,  in  Bronn,  Klassen  und 
Ordnungeu  Tliier-Rcichs,  vol.  1,  1880,  p.  197,  pi.  7,  fig.  20  — Forn'asini, 
Boll.  Soo.  Geol.  Ital.,  vol.  2,  1883,  p.  185,  pi.  2,  fig.  5.— 11.  B.  Brady,  Rep. 
Voy.  Challenger,  Zoology,  vol.  9, 1884,  p.  456,  pi.  56,  figs.  21,  22,  24-26  [19? 
20?  23?  27?  28?].— EoGER,  Abh.  k5n.  bay.  Akad.  \Vi.-*ii.  MQnchen,  CI.  ii,  vol. 
18,  1893,  p.  330,  pi.  10,  fig.  12.— Gofis,  Kongl.  Svcnsk.  Vot.  Akad.  Ilandl., 
vol.  25,  No.  9,  1894,  p.  75,  pi.  13,  fig.  729  (not  728,  730);  Bull.  Mus.  Comp. 
Zo6l.,  vol.  29, 1896,  p.  52.— Flint,  Rep.  U.  S.  Nat.  Mus.,  1897  (1899),  p.  306, 
pi.  53,  fig.  3.— SiLVESTRi,  Mom.  Pont.  Accad.  Nuovi  Lincei,  vol.  17,  1900, 
p.  245,  pi.  6,  fig.  42.— MiLLETT,  Journ.  Roy.  Micr.  Soc.,  1901,  p.  491. 

LagerM  sulcata,  var.  distoma-polUa  Parker  and  Jones,  Philos.  Trans.,  vol.  155, 
1865,  p.  357,  pi.  13,  fig.  21 ;  pi.  18,  fig.  8. 

Lagena  Ixvif,  var.  gradllima  Wrigiit,  Proc.  Roy.  Irisli  Acad.,  ser.  3,  vol.  1, 1891, 
p.  478. 

Description. — ^Tcst  much  elongate,  slender,  broadest  near  the 
middle,  thence  tapering  toward  either  end  and  continued  out  into  a 
kmg  slender  tubular  neck  at  each  end,  apertural  end  with  a  definite 
rim  at  the  apex  when  complete  and  the  opposite  end  probably 
dosed  in  perfect  specimens,  deUcate,  wall  thin  and  hyaline,  smooth; 
transparent. 

Length  up  to  1.5  mm. 

Distribution. — ^This  species  is  recorded  by  Brady  from  tliree  Choi- 
knger  stations;  206  in  2,100  fathoms  in  the  Cliina  Sea;  241  in  2,300 
fathoms  east  of  Japan;  and  232  in  345  fathoms  on  the  Hydlonemor 
ground  south  of  Japan.  Goes  records  it  from  tliree  Albatross  sta- 
tioDB  off  the  west  coast  of  America  in  782,  1,132,  and  1,832  fathoms. 
In  the  material  I  have  had  the  spmes  has  occurred  in  these  same 
twor^ons,  Albatross  D4775  in  5iS4  fatiioms  and  D4964  in  37  fathoms, 
both  off  Japan,  and  Tuscarora  station  9,  in  980  fathoms  off  southern 
California. 

Although  tliis  species  is  usually  described  as  having  an  aperture  at 
both  ends  it  seems  to  mo  that  tliis  is  accidental,  and  that  in  perfect 
specimens  the  aboral  end  will  be  found  to  bo  closed.  Owing  to  the 
extreme  tenuity  of  the  ends  and  the  fragile  character  of  the  wall, 
the  perfect  apertiu'e  with  its  prominent  hp  is  seen  in  but  a  small 
per  cent  of  the  specimens  examined.  This  is  apparently  due  to 
breakage  in  handling  the  material.  The  same  is  probably  true  of 
the  aboral  end,  for  no  trace  of  a  hp  or  other  indication  of  a  finished 
end  is  noted  either  in  specimens  or  figures  of  this  species.    The 
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complete  apertural  end  is  shown  in  the  accompanying  figure  &nd 
the  figure  given  by  Parker  aud  Jones  (pi,  18,  fig,  S).  There  may 
gradations  between  this  species  and  LagcTia  ehngata,  but  as  far 
Been  L.  gradUima  has  the  main  portion  of  the  test  decidedly  tua- 
form,  while  in  L.  elongata  the  sides  are  usually  nearly  parallel  for» 
considerable  portion  of  their  length. 

The  specimen  figured  by  FHnt,  which  in  his  figure  (pi.  53,  fig.  3) 
is  shown  as  the  second  specimen  from  the  left  side,  is  the  most  pCT- 
fect  I  have  seen  and  shows  the  perfect  apertural  lip  and  the  almost 
perfect  aboral  end  terminating  in  a  very  dehcately  pointed  tip. 
Some  of  the  other  specimens  in  this  set  had  perhaps  beet  be  referred 
to  L.  elongata. 

LAGEITA  ELOSGATA  (Shraobui). 

Plat*  1,  fig.  5. 

Milwla  elongata  Ebrbnbero,  Bericbt  preum.  Ak&d.  Wiee.  Berlin,  1B44,  p,  l%fl 
1845,  p.  371;  Mikrogeologie,  1854,  pi.  25,  fig.  1. 

Lagena  elongata  Tatb  and  BLA-KB,YoTkeiiireLiaB,  1876,  p,  4^,  pi.  18,  figH,9,9t.— I 
H.  B.  BsADT,  Rep.  Voy.  Challenger,  Zooiogy,  vol.  9,  1884,  p.  457,  pi 
fig.  29.— GoSa,  Kongl.SvenBk.  Vet.  Akad.Handl.,  vol.  25,  No.  9,  lS94,p.T5, 
pi.  13.  fig.  731.— Flint,  Rep.  U.  S.  Nat.  Hub.,  1897  (1899),  p.  306,  pi.  Si, 
fig.  1.— MiLLETT,  Joum.  Roy.  Mier.  Soc.,  IMl,  p.  492,  pi.  8,  fig.  lO.-CEif- 
MAN,  Trans.  New  Zealand  Inst.,  vol.  3S,  1905,  p.  Bl. 

Lagcna  gracUlima  (part)  H.  B.  Brady,  Rep.  Voy.  ChidUnger,  Zoolcgy,  toL  I, 
1884,  pi,  5«,  figs.  27,  28.— Gofis,  Kongl.  Svensk.  Vet.  Akad.  Hand!.,  vol.ffi, 
No.  9,  1894,  pi.  13,  figB.  728,  730  (not  729). 

Lagena   t-ulgaria,   var.   dUtoma-polila   Rtmer-Joseb   (part),   Trans,   Linn.  Sot   | 
London,  vol,  30,  IS75,  p.  64,  pi.  19,  f 
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The  original  figure  given  by  Ehrenberg  is  a  rather  poor  one,  but  may 
e  this  species.  Egger's  figure  ^  has  prominent  lines  of  punctsB  which 
n  not  typical  of  this  species,  and  apparently  does  not  belong  here. 

LAGENA  APICULATA  (Reuu). 

Oolina  apiculala  Reuss,  in  Haidinger's  Nat.  Abhandl.,  vol.  4,  1850,  p.  22,  pi.  1, 

fig.  1. 
La(fena  apieulata  Rsuss,  Sitz.  Akad.  Wif».  Wien,  vol.  46,  1862  (1863),  p.  319, 
pi.  1,  figs.  4-S,  10, 11. — H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 
1884,  p.  453,  pi.  56,  figs.  4, 15-18. — Goes,  Kongl.  Svonsk.  Vet.  Akad.  Uandl., 
vol.  25,  1894,  p.  80,  pi.  13,  fig.  747.— Sidebottom,  Joum.  Quekctt  Micr. 
Soc.,  vol.  11,  1912,  p.  381,  pi.  14,  figH.  16-18. 

Description. — ^Test  subglobose,  smooth,  entosolenian,  but  slightly  if 
■tall  compressed,  apical  end  with  a  pointed  spine,  variable  in  length. 

Length  0.5  mm. 

Distribution. — ^This  species  is  recorded  in  the  Summary  of  Results 
d  the  Challenger  Report  at  stations  in  the  western  Pacrific  down  to 
2^00  fathoms.  I  have  had  a  specimen  from  Nero  station  1155  in 
lj652  fathoms  between  Guam  and  Yokohama. 

LAGENA  mSPmA  Rmin. 

Plate  4,  figB.  4,  5;  plate  5,  fig.  1. 

"Sphaeruke  hispidse"  Soldani,  Testaceographia,  vol.  2, 1798,  p.  53,  pi.  17,  figs. 
V,  X. 

Lagena  hispida  Reuss,  Zeitschr.  deut«:h.  geol.  Ges.,  vol.  10,  1858,  p.  43;  Sitz. 
Akad.  WiM.  Wien,  vol.  46,  1863,  p.  335,  pi.  6,  figs.  77-79.— H.  B.  Brady, 
Rep.  Voy.  Challenger^  Zoology,  vol.  9,  1884,  p.  459,  pi.  57,  figs.  1-4;  pi.  59, 
figs.  2,  5. — Egoer,  Abh.  kon.  bay.  Akad.  Wise.  MQnchen,  CI.  n,  vol.  18, 
1893,  p.  324,  pi.  10,  fig.  26.— Flint,  Rep.  U.  S.  Nat.  Mus.,  1897  (1899),  p.  307, 
pi.  63,  fig.  8.— Bago,  Proc.  U.  S.  Nat.  Mus.,  vol.  34,  1908,  p.  141.— Side- 
bottom,  Joum.  Quekett  Micr.  Soc.,  vol.  11,  1912,  p.  385,  pi.  14,  fig.  31; 
pi.  15,  figs.  1,  2. 

Description. — ^Test  variously  formed,  globular  to  pyriform,  the  sur- 
BtoB  clothed  with  delicate  spines  uniformly  distributed  over  the  test. 

Length  0.4  to  0.8  mm. 

Distribution. — ^Brady  records  this  species  at  a  single  OJiaUenger 
tation  in  the  North  Pacific  off  Japan  in  345  fathoms.  Bagg  records 
t  from  the  vicinity  of  the  Hawaiian  Islands,  Albatross  station  H4585 
1 689  fathoms.  I  have  material  from  Nero  station  2037  in  55  fathoms 
ff  the  Hawaiian  Islands,  1147  in  1|856  fathoms  and  Albatross  D4891 
1 181  fathoms,  both  off  Japan. 

B^igures  are  here  given  of  two  of  the  modifications  noted,  the  globose 
inn  with  long  tubular  projection  (pi.  4,  fig.  5)  and  the  compressed 
mn  (pL  4,  fig.  4)  noted  by  Sidebottom. 

1  Abb.  kOn.  tay.  Akad.  WIss.  MQnchen,  Q.  n,  toL  18, 1883,  pL  10,  fig.  14. 
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PI»W  5,  figs-  2,  3. 
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Lagena  Ixtnt  H.  B.  Bhadt  (part)  (not  L.  tern  (Montagu)),  Rep.  Voy.  Oil- 

lenger,  Zoology,  vol.  9,  1884,  pi.  56,  flgfl.  10,  11. 

Description.— Teat  flask-shaped,  broadly  rounded  at  tie  bBst, 
abruptly  narrowed  above  into  a  long  tubular  neck,  whole  surfux 
veiy  finely  and  evenly  hispid;  aperture  rounded. 

Length  0.60  to  0.95  mm. 

Distribution. — This  species  occurred  in  the  North  Pacific  mate 
off  the  Hawaiian  Islands,  Nero  station  2049  in  2,226  fathoms, 
Japan,  Albatross  station  D4950  in  529  fathoms,  bottom  temperat 
38.9°  F.,  in  Gaapar  Straits,  North  Pacific  Exploring  Expeditioii 
Captain  Rodgers,  and  at  several  Nero  stations  along  the  line  of  sot 
inga  between  Yokohama  and  Japan,  as  follows:  1137  in 2,250  fathosf 
1160  in  1,907  fathoms;  1163  in  2,049  falhoms;  1209  in  660fatliOBl 
1264  in  2,080  fathoms  (type-locality);  1306  in  1,208  fatboma 
1310  in  518  fathoms. 

Type.— C&t.  No,  8526,  U.S.N.M. 

This  species,  which  has  been  included  in  Lagena  hevis,  has  a  nc| 
characteristic  form  and  is  as  far  as  I  have  observed  invariably  hi^id. 
In  fact  in  selected  material  this  form  has  been  taken  out  first  wilh 
a  low-power  lens  on  account  of  form  alone,  and  has  always  beenfouQil 
hispid  when  examined  with  a  higher-power  lens.  It  seems  wortif 
of  being  separated  from  the  smooth,  more  pyriform  L.  Isems. 
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LAOKirA  AMFULLA-mSTOMA  (Bymu-Jmrn),  vu.  CSIBROSTOMOIDBS,  new  vutoCy. 

Plate  4,  fig.  3. 

Description. — ^Like  tie  typical,  but  the  aperture  a  sieve-like  plate, 
with  numerous  small  rounded  openings,  apical  end  with  numerous 
spines  as  well  as  the  apical  tubular  projection. 

Length  0.4  mm. 

Distribution. — ^Tj-pe-specimen,  Cat.  No.  8527,  U.S.N3f .,  from  Nero 
station  1310  in  518  fathoms  between  Guam  and  Yokohama. 

Thus  variety  shows  a  rather  unusual  typo  of  aperture  for  this 
genus. 

LAGENA  HYSTRIX  Rettn. 
Plate  5,  fig.  5. 

loffena  hyatrix  Keuss,  Sitz.  Akad.  WisB.  Wicn,  vol.  46,  pt.  1,  1862  (1863),  p.  335, 

pi.  6,  fig.  80. 
Lagena  hUtrix  Terquem,  Mem.  Soc.  GaA.  France,  ser.  3,  vol.  2,  1882,  p.  28,  pi. 

1  (9),  fig.  14;  eor.  3,  vol.  4,  1886,  p.  7,  pi.  1,  fig.  7. 

Description, — ^Test  flask-shaped,  somewhat  compressed,  broadest 
at  about  the  middle,  neck  short;  surface  with  spine-like  tubes,  open 
at  the  end,  intermediate  spaces  punctate. 

Length  0.5  mm. 

Distribution.— Sv(icunons  which  from  their  peculiar  surface  orna- 
mentation seem  to  belong  to  this  species  occurred  off  Japan,  Nero 
station  1294  in  1,417  fathoms  and  Albatross  PI4878  in  84  fathoms, 
bottom  temperature  51.9°  F. 

A  figure  is  given  showuig  the  surface  view  of  the  tubulations. 
These  are  apparently  not  broken  spines,  as  suggested  b}'  Brady,  but 
are  a  definitely  developed  surface  character  in  the  test  of  this  species. 

LAGENA  PITNCTULATA,  n«w  ipectot. 
Plate  5,  fig.  4. 

Description. — ^Test  flask-shaped,  broadest  below  the  middle, 
apical  end  rounded,  apertural  end  gradually  tapering  to  a  short  neck 
with  a  phialine  lip;  rounded  in  cross  section;  surface  with  an  oma- 
mentation  consisting  of  an  irregular  series  of  large  punctSB  or  fine 
pores,  with  the  areas  between  finely  punctate. 

Length  0.4  mm. 

Distribution. — ^Type-specimen,  Cat.  No.  8528,  U.S.N.M.,  from  Albor 
trass  station  H4878  in  84  fathoms  off  Japan. 

This  species  is  perhaps  related  to  L.  hystrix,  but  the  ornamentation 
consists  of  pores  instead  of  spine-like  tubulations. 
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LAGEKA  ASPSRA  ReoH. 

Plate  16,  fig.  1. 

Lagenaiupera'RsnBB,  Sitz.  Akad.  Wies.  Wien,  vol.  44,  1861,  p.  305,  pi.  1,  %E 
vol.  46,  1863,  p.  335,  pi.  G,  fig.  81.— H.  B.  Brady,  Rep.  Vay.  ChaOtnft. 
Zoology,  vol.  9,  1884,  p.  457,  pi.  57,  figs.  7-10.— Balk  will  and  Wuon, 
Trans.  Boy.  Irieh  Acad.,  vol,  28  (Sd.),  1886.  p.  337,  pi.  H.  figs.  lO-lS.- 
Chapman,  Joum.  Roy.  Micr.  Soc.,  1893,  p.  582,  pi.  8,  fig.  8.— Eoan, 
Abh.  kStt.  bay.  Alcad.  Wias.  MOnchen,  CI.  n,  vol.  18,  1393,  p.  325,  pi.  10, 
fig.  11. 

Description. — Test  flask^haped,  usually  globular  with  a  short 
stout  neck,  surface  ornamented  with  an  irregidarly  placed  series  of 
beadlike  blunt  spinet 

Length  0.6  mm. 

Distribviion, — Brady  records  this  species  from  two  ChaUengfr  st»- 
tions  in  the  North  Pacific  in  2,050  and  2,300  fathoms.  I  have  seen 
it  but  once,  from  Nero  station  172  in  2,086  fathoms  near  the  Midway 
Islands  and  1463  in  951  fathoms  near  Guam, 

In  this  specimen  there  is  a  tendency  for  the  ornamentation  on  lie 
neck  to  be  linear  in  its  arrangement  and  a  definite  phialine  lip ' 

LAOKHA  SQUAMOSA  (MmiUiii). 

Plate  6,  fig.  1. 
TermicufuTn  aquamomm  Montaov,  Test.  Brit.,  IS03,  p.  526,  pi.  14,  fig.  2. 
Entoeolenia  squanwta  Williamson,  Ann.  Mag.  Nat.  Hist.,  aer.  2,  vol.  1,  l!ft 

pi.  2,  fig.  19;  Rec.  For.  Great  Britain,  p.  12,  pi.  1,  " 
Lageria  tqumnoia  Bnowti,  111.  Rec.  Conch.  Great  Britain,  1827,  pi.  1,  fig.  S2. 
Jones,  Parker,  and  H.  B.  Bradt,  Mod.  For.  Crag,  1866.  p.  39,  pi.  4,  '    " 
:.  B.  Brady.  Rep.  Voy.  ChallengeT,  Zoology,  vol.  9, 16S4,  p.  471.  pi.  5S,  fig. 
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LAGKNA  HEZAGONA  C 

Plate  6.  £29.  2.  3. 

Entotolenia  tquamosa  Montagv.  \-ar.  hf^zgo^iz  Williamson*.  Ann.  Mac    Nat. 

Hi4»t..  ser.  2.  vol.  1.  1S4S.  p.  20.  pi.  2.  dg.  23:  Ke-'.  F  r.  Grea:  Kr::d:r..  :>:>, 

p.  13.  pi.  1.  fig.  31. 
Lagena  hexagona  Siddaxx.  Cat.  Brit.  Rec.  Fcr..  1S79.  p.  '^•. — i^REEN.  .^^.:rr  7  Mm. 

Micr.,  vol.  6,  ISSl,  p.  46.  pi.,  n^.  4.— H.  B.  Braiy.  rU-p.  V  y    '  -  :.'.'< -.>>-, 

Zoc»log>',  vr.l.  9.  ISS4.  p.  472.  pi.  oS.  f.^?.  32.  o-v— E.-e?..  Ar  h.  k-.:.    r.»y. 

Akad.  Wiss.  MQDchen.  t'l  ii.  v.  1. 1^.  1^93.  p.  :^2':. ; !.  1". ::.:  ' •'  — -Sii-r  f   rr  ^m. 

Mem.  and  Pn:»c.  Manchester  Lit.  and  Phik;?.  .S«. ..  v- I.   'A.  N  .   1'.  IvIO. 

p.  17.  pi.  2.  fig.  3. 

Description. — Test  subglobular.  broaiUy  roun«lo'I  at  ii.o  ajiiiul  en»l, 
bluntly  pointed  at  the  apertural  end.  surface  oriuin:entittu»n  consist- 
ing of  a  reticulate  pattern,  the  areoles  of  which  are  hexagonal,  either 
arranged  in  vertical  rows  or  irregular. 

Length  0.25  to  0.50  mm. 

Distribution, — I  have  had  this  species  from  the  following  North 
Pacific  stations:  Xero  1S67  in  2,31 1  fathoms  near  the  Midwav  Islands; 
1603  in  1.733  fathoms  and  1294  in  1,417  fathoms  between  Guam  and 
Yokohama;  and  Albatross  D4957  in  437  fathoms  and  D5U54  in  282 
fathoms  off  Japan. 

In  the  specimens  examined  the  arrangement  of  the  reticulations 
seems  usually  to  be  very  irregular,  but  occasionally  it  assumes  vertical 
lines. 

LAOBIfA  HSZAGONA  (WUUuiaan  ,  var.  SCALARXFORMZS  ( WiUUmion). 

Plate  0.  lig.  4. 

Entotolenia  aquamoaa  ^Moxtagc  ,  var.  gcalari/ormis  Williamson,  Rec.  For.  Great 

Britain.  l>nS.  p.  13,  pi.  1.  fig.  30. 
Lagena  scalari/ormis  Recs^s,  Sitz.  Akad.  Wiss.  Wien,  v»»l.  46,  pt.  1,  lMi2  i  lS(i3), 

p.  33:?,  pi.  5,  fig«.  tjl>-71. 

Description. — Test  similar  in  form  to  L.  Jicxagtma  but  tliflering  in 
the  surface  ornamentation,  which  is  elongate  hexagonal,  the  vertical 
sidt*s  forming  almost  continuous  costce,  the  sides  of  the  reticulations 
being  thick. 

Length  0.33  mm. 

Distribution, — This  form  was  noted  at  two  North  Pacific  stations: 
Tuscarora  5,  hit.  37''  04'  N.;long.  123°  22'  W..  in  1/200  fathoms,  and 
Xtro  station  201  in  1,033  fathoms  near  the  Midway  Islands. 

LAGEH A  FOVEOLATA  Reosi. 
Plate  7,  tig.  3. 

Lagena  fox eolata  Rbuss.  Sitz.  Akad.  Wi.H.«i.  Wien.  vol.  46.  pt.  1.  1862  (1863).  p. 
332,  pi.  5,  fig.  65.— MiLLETT.  Jouni.  Roy.  Micr.  Soc.,  11)01.  p.  11,  pi.  1.  fig.  15.— 
SiDEBOTTOic,  Joum.  Qiiekett  Micr.  Club,  vol.  11,  1912,  p.  395,  pi.  16,  fig.  15. 

Description. — ^Test  pyriform,  broadest  toward  the  base,  broadly 
rounded  at  the  apical  end,  gradually  tapering  to  the  slender  neck  at 
the  apertural  end,  surface  ornamentation  consisting  of  longitudinal 
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raised  costie,  the  furrows  between  divided  tzBosreiBely  by  less  mlt 
developed  transTerae  costfe. 

Length  0.25  mm. 

Disinhdiion. — Spficimens  occurred  at  three  Nfro  etationfl  between 

Guam  and  Yokohama;  1065 in  1,321  fathoms,  1128  in  l,418fathom9, 
and  13Ul  in  1,088  fathoms.  The  coarser  of  these  is  here  figured. 
The  other  is  much  finer  in  its  sculpturing.  Both  specimens  are  closer 
to  RcuBs's  figure  than  those  given  by  either  Millett  or  Sidebottom. 

LAOEHA  FOVBOLATA  Rami,  vu.  FAKADOZA  SMabotlaiii. 


Lagena  fovtolala  Revss  (?).  var.  paradoxa  Sidebottou,  Joum.  Qnekett  Ifia, 
Club,  vol.  11,  1912,  p.  395,  pi,  16,  figs.  22,  23. 

Description. — Test  flask-shaped,  elongate,  broad  and  rounded  it 
the  aboral  end,  tapering  gradually  toward  the  apertural  end;  neck 
Bhort  but  definite;  wall  ornamented  with  longitudinal  costa?  nitming 
the  entire  length  of  the  test,  the  inner  costal  furrows  divided  trans- 
versely by  slightly  raised  Imes  and  the  whole  furrow  occupieii  by  a 
double  row  of  elongate,  fine  openings,  outer  wall  tending  to  disinte- 
grate and  flake  off,  leaving  the  inner  wall  of  the  test  exposed  and 
Bpinose,  the  spines  iii  longitudinal  lines. 

Length  of  North  Pacifie  specimens  1 .25  mm. 

Distribution. — ^This  variety  was  described  from  the  southwest 
Pacific.  This  characteristic  ornamentation  and  disintegration  of 
the  tost  is  apparent  in  material  from  Nero  station  2052  in  1,184  fath- 
oms off  the  Ilawaiiau  Islands. 
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ervertheless  the  general  character  is  the  same,  the  transverse  and 
mgitudinal  cost®  being  practically  of.  equal  prominence  and  nearly 
t  right  angles  with  one  another. 

LAOBHA  striata  (d'Orblcny). 
Plate  7,  fig8.  4.  5. 

Oolina  striata  d'Orbiony,  Foram.  Am^r.  M6rid.,  1839,  p.  21,  pi.  5,  fif?.  12. 

Lagena  striata  Reuss,  Sitz.  Akad.  Wiss.  Wien,  vol.  46,  pt.  1,  1802  (1863),  p.  327, 
pi.  3,  figs,  44,  45;  pi.  4,  figs.  46,  47. — H.  B.  Brady,  Rep.  Voy.  Challenger, 
Zoolog>',  vol.  9,  1884,  p.  460,  pi.  57,  figa.  22,  24.— Eggeh,  Abh.  kon.  bay. 
Akad.  WiF8.  Mttnchen,  CI.  n,  vol.  18, 1893,  p.  327,  pi.  10,  figs.  21-23. 

Description. — ^Test  flask-shaped,  nearly  circular  in  cross  section, 
body  of  test  subglobular,  neck  variable  in  length,  usually  rather 
abruptly  contracted  from  the  body  of  the  test  at  its  base,  surface 
onuunented  with  numerous  rather  fine  costa3  running  the  entire 
length  of  the  test,  apical  end  typically  broadly  rounded,  occasionally 
slightly  tapering  to  a  point. 

Length  0.25  to  0.75  nmi. 

Distr^mtian. — ^Bagg  records  this  species  from  ihrce' Albatross  sta- 
tions:  H4566  in  572  fathoms,  H4667  in  1,307  fathoms,  and  H4694 
in  865  fathoms  off  the  Hawaiian  Islands.  I  have  had  material  from 
Nero  station,  2049  in  2,226  fathoms  off  the  Hawaiian  Islands,  1309  in 
881  fathoms  between  Guam  and  Yokohama,  and  at  three  Albatross 
stations— D4900  in  139  fathoms,  D4958  in  405  fathoms,  and  D5056 
in  258  fathoms,  all  off  Japan. 

There  are  many  forms  of  striate  Lagenee,  and  it  is  very  uncertain 
from  the  material  I  have  had  at  my  disposal  where  to  draw  lines  of 
demarcation  between  forms.  Unless  there  have  been  definite  charao- 
tcTB  which  have  had  some  appearance  of  stability,  I  have  preferred 
to  place  them  under  L.  striata.  Certain  other  forms  have  occurred 
in  some  numbers  and  have  had  rather  definite  characters,  and  for 
these  certain  names  have  been  used  to  distinguish  them  here. 

LAOBIfA  STRIATA  (d'Orbigny),  w.  HAmmGERI  (Czjzek). 

Plato  7,  fig.  6. 

OoUna  haidingeri  Czjzek,  Haidinger*s  Nat.  Abhandl.,  vol.  2,  1847,  p.  138,  pi.  12, 

figs.  1,  2. 
Lagena  haidingeri  Reuss,  Sitz.  Akad.  Wiss.  Wien,  vol.  46,  pt.  1,  1862  (1863),  p. 

326,  pi.  3,  fig.  41. 
Lagena  striata  H.  B.  Bradt  (part).  Rep.  Voy.  Challenger ,  Zoology,  vol.  9,  1884, 

pi.  57,  figs.  29,  30. — SmEBOTTOM  (part),  Joum.  Quekett  Micr.  Club,  vol.  11, 

1912,  pi.  15,  fig.  9. 

Description. — ^Variety  differing  from  typical  L.  striata  in  the  neck, 
rhich  is  subconical  with  several  prominent  platelike  costaB  and  the 
.pical  end  with  numerous  short  spines,  usually  curved  outwardly. 

Length  0.66  mm. 
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Distribviion. — This  variety  was  obtained  at  Albatross  staik 
D2S06  in  !  ,379  fathoms  off  the  Galapagoa  Islands. 

The  two  added  characters  of  a  fluted  truncate  conical  neck  withth 
basal  outwardly  curving  spines  seem  to  be  correlated  andthefcai 
worthy  of  recognition, 

STRIATA  (d'Orhljiij),  ™.  81JBSTR1ATA  WIUl«nn«a. 


Lagma  subslriata  ' 
pi.  2,  fig.  12. 

Lagena  vulgarif,  y 
pi.  1,  &g.  14. 


(,  Ana.  Mag.  Nat.  Hist.,  ser.  2,  vol.  I,  1S4S.  f.  %' 
r.  subatriata  Wuxiahbon,  Bee,  For.  Great  Britain,  1858,  p,  7, 


Description. — Variety  differing  from  the  typical  in  the  more  elon- 
gate body,  long  tapering  neck,  costulate  surface  extending  up  onto 
the  neck  often  to  its  end  and  usually  spirally  arranged  on  the  nedl. 

Length  0.4-0.5  ram. 

Distribution. — This  variety  seems  to  be  much  more  common  in  the 
North  Pacific  than  the  others.  It  occurred  at  Tuscarora  station  9  in 
lat.  31"  51'  N.;  long.  119°  3'  W.,  in  980  fathoms.  It  has  also 
occurred  at  numerous  Albatross  and  Nero  stations  off  Japan  in  depthi 
ranging  from  33  to  1,529  fathoms,  but  one  station,  however,  being 
over  a  thousand  fathoms. 

LAOETIA  STRIATA  (d'Oiblpl}>),  m.  STRUMOSA  RsDU. 

Plate  7,  figs.  7-10. 
Lagena  gtruinom  Beuss,  Zeitschc.  geol.  Ges.,  1S5S,  p.  434;  Siti.  Akad,  WiK 
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EntosoUnia  costata  Williamsov.  ?.•=•:    F:r  Orpdi  rT::j.i:i.  IV.f.  p   ■^.  p!.  1.  5c.  IS. 
Lagena  costata  Rev:*.*.  S:tz.  X'sLj.  1   "^"1.-7  'V.-i--  -  .!   -rr    r".  I.  Iv".    '>'-o  .  :v  3-9. 

pi.  4,  fie.  •>4. — Bais-^lli  i:. :  "'zi-zr.  Tri.i^.   r.  y.  Ir--r.  A.:-:  .  \.i.  -> 

(ScL).  IJ^So,  p.  3;i?.  p..  14.  Lj^    :  ^:: -Mr_^zr7.  J    — .    P.  y    M.r.  Sv  . 

1901,  p.  7.  pi.  1.  Sj.  5. — ^::•:l;rT•;M.  Ji-rz   Q-.rkf::  Mi.:.  0*.u:.  v  1    H, 

1912.  p.  3*S.  pi  15.  r-rs  :•-:': 

Description. — Test  subyl-bil^.r  r::az:er.v-i  with  a  few  rather 
remote  ribs  or  costw  runni::^  :.v:irlv  :hv  lonsth  f  :::e  t*?:.  irooi:entlv 
not  reaching  the  apex,  bu:  en«:i:.g  ::.  a  rir.-^  «.!  spin  'se  jr'.'ieciions. 
aperture  small  and  ri»uni:od:  C'.>:&  mi'St  .:::tr.  rvu:.ded. 

Length  0.25  to  0.50  mm. 

Distribution. — I  have  i.ai  thi-  >>>•  ::-r-^  fr.m  X-ro  station  165  near 
the  Midway  Islands  m  2.135  fsitL  cls.  r»rtween  Guiim  and  Yokohama, 
JVero  stations  10ti5  in  1.321  latL^.-ms.  ar.d  I30»^  in  1.20>  fathoms,  and 
.dZ&a^ro«5 station  D4S75  in  5*?  fai'ij-His  t.i:  Japan. 


LAGENA  COSTATA    WCIiiosas  .  nr.  AMPHORA  Rea». 

PLi>  10.  fc?  .\  I.  r'-i:-?  !:.  £2.  'J 

Lagena  amphora  Revs-s.  Sitz.  Akai.  V.isg.  Wiea.  vol.  4»:.  p:.  1.  1S62  (1S63\ 
p.  33().  pi.  4.  as.  57. 

Description. — Te-t  elongate  ]iYTif«»rm  with  a  long  tapering  neck; 
surface  with  comj)aratively  few.  prominent  co>t»:  aperture  small, 
pounded. 

Length  0.4-0.6  nun. 

Distribution. — Thl<  vurietv  wa*;  found  at  the  fi^llt^winjr  stations: 
Tuscarora  9.  lat.  31°  51'  X.:  lonjr.  Ill*''  3'  W.,  in  9>0  fathom.<:  Tus- 
carora  40.  lat.  33°  41'  X.:  lon^^'.  120°  5n'  W.,  in  1.092  fathont^;  Sero 
542  in  1,996  fath(»ms  between  the  Midway  IslantU  and  Guam;  at 
several  Sero  stations  between  Guam  and  Yokohama  at  dej>ths  rang- 
ing from  891  to  1.632  fathom<:  ami  two  .-l/ft/z/ro*^^  stations  olf  Japan, 
D4S25  in  120  fathoms  and  D4S43  in  inn  fathoms. 

In  this  form  there  is  much  variation  in  the  number  of  costa^  and  in 
the  form  as  shown  in  the  specimens  lure  ligured. 

LAGE!f  A  COSTATA  ( WillUnuon'.  var.  POLYGONATA,  new  variety. 

Plate  HI.  Cvz.  4. 

Description. — Test  subglobular,  apertural  end  somewhat  reduced, 
base  tnmcate,  polygonal  in  transverse  section,  angles  reiluced  into 
longitudinal  costee;  apical  end  with  a  polygomd  depression  at  which 
the  costae  end;  aperture  rounded. 

Length  0.50  to  0.S5  mm. 

Distribution, — Tj'pe-specimcn  from  Nero  station  173  in  2,111 
fathoms  southeast  of  the  ]kGdway  Islands.  It  also  occuixcd  at  Nero 
station  1294  in  1,417  fathoms  north  of  Guam. 

Type.— Cat.  No.  8529,  U.S.N.M. 
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Pkte  13,  figs.  1,  2. 

Lagena  hevii  (Montaoh},  var.  Mlriata  Pabkbk  and  Jombb,  Ann.  Mig.  Nat.  HM., 
Mr.  2,  vol.  19,  1857,  p.  27S,  pi.  11,  fig.  24  (not  L.  itriala  (Walker  and  Bo^). 

Lagena  dixtoma  F&rkkb  and  Jonbb  in  H.  B.  Brady,  Trana.  Linn.  Soc.  Londsa, 
vol.  24,  1S64,  p.  467,  pi.  4S,  fig.  6.~n.  B.  Bradt,  Rep.  Voj>.  CAoitoifr, 
Zoology,  vol.  9, 1884,  p.  461,  pi.  58,  figs.  11-15.— Eoobr,  Abb.  fcfin.  bar- 
WisB.  MOnchen,  Gl.  n,  vol.  18,  1893,  p.  330,  pi.  10,  fig.  13.— Gob,  BnlL 
Mua.  Comp,  Zo01.,vol.  OT.  1896,  p,  53--Fi.int,  Bep.  "U,  S.  Nat.  Mua„  1897 
(1899),  p.  306,  pi.  53,  fig.  5. 

Description. — Test  elongate  subcylindrical  or  elongate  fusifonn,   \ 
tapering  at  eitlier  end,  wall  longitudinally  striate;  translucent. 

Length  1  to  2  mm. 

Distribution. — Brady  records  this  species  in  the  North  Pacific  from 
&  single  Challenger  station  off  Japan  in  345  fatJioms.  Goes  records 
it  from  the  eastern  Pacific  in  782  to  1,132  fathoms.  I  have  hid 
material  from  three  stations  off  Japan;  Nero  stations  1305  in  I,2S9 
fathoms  and  1309  in  891  fathoms;  and  Albatross  D4843  in  100  fath- 
oms, bottom  temperature  39,9°  F, 

Except  for  its  striate  surface  this  species  is  very  close  to  L.  ehngata 
(Ehrenberg). 

LAOBKA  SULCATA  (WUkar  uid  J*csb). 

Plate  9,  fig.  2. 

"  Seipula  (Lagena)  striata  sulcata  rotimdata  "  Walker  and  Bdts,  Test,  tGiin 

1784,  p.  2,  pi.  I,  fig-  6. 
Serpula  (^Lagena)  uikata  Walker  and  Jacob,  Adam.'<'  Easaye,  Kanmocher's  ed., 

1788,  p.  634,  pi.  14,  fig.  5. 
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LAOKRA  SUICATA  (Wilktr  aad  Jacob),  tu.  ALTICOSTATA,  new  variety. 

Plate  9,  fig.  5. 

De9cripAon. — ^Test  subglobular,  omamcntation  con3istmg  of  a  few 
txminent  primary  costse  high,  thin,  and  plate-like,  running  fi-om 
A  aperture  to  the  apical  end  of  the  test;  between  these,  secondary 
8te  running  only  to  the  base  of  the  neck,  the  alternating  ones  of 
ifise  being  shorter;  aperture  small,  rounded. 
Length  0.4  mm. 

Diglnbuti(m. — Type-specimen,  Cat.  No.  8530,  U.S.N.M.,  from  Nero 
tttion  991  in  1,143  fathoms  off  Guam.  It  also  occurred  at  Nero 
nation  1466  in  234  fathoms  in  the  same  vicinitv. 

LAOBHA  SULCATA  (Walker  and  Jacob),  var.  APICULATA,  new  variety. 

Plate  9,  figs.  3,  4. 

Lagena  tukaJtay  apiculate  forms,  H.  B.  Brady,  Rep.  Voy.  Challenger^  Zoology, 
vol.  9, 1884,  pi.  58,  figs.  4,  17  (?). 

Jiucri'iiion, — ^Test  like  typical  L,  sulcata,  but  the  apical  end  drawn 
ntinto  a  stout  spine;  aperture  rounded. 

Length  0.60-0.85  mm. 

Distribviion. — ^This  variety  occurred  at  Nero  station  172  in  2,086 
hthoms  near  the  Midway  Islands  and  at  several  Nero  stations 
between  Yokohama  and  Guam  at  depths  ranging  from  1,299  to  1,737 
hthoms.  It  also  occurred  at  two  Albatross  stations  off  Japan, 
t>4807  in  44  fathoms  and  D5054  in  282  fathoms. 

Type-Specimen. — Cat.  No.  8531,  U.S.N.M.,  from  Nero  station  1440 
^  1,737  fathoms. 

LAGENA  ACUTICGSTA  Reon. 

Plate  8,  figs.  9,  10;  plate  23,  fig.  2. 

Lagena  aeutieosta  Reuss,  Sitz.  Akad.  Wiss.  Wien,  vol.  44,  pt.  1,  1861  (1862), 
p.  306,  pi.  1,  fig.  1;  vol.  46,  pt.  1,  1862  (1863),  p.  331,  pi.  5,  fig.  63.— H.  B. 
Bradt,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  464,  pi.  57,  figs.  31, 
32;  pi.  58,  figs.  20  (?),  21.— H.  B.  Brady,  Parker,  and  Jones,  Trans.  Zool. 
Soc.  London,  vol.  12,  1888,  p.  222,  pi.  44,  figs.  26,  31.— Egger,  Abh.  k6n. 
bay.  Akad.  Wiss.  MOnchen,  CI.  n,  vol.  18,  1893,  p.  329,  pi.  10,  figs.  47,  48, 
82,  83.— SiDEBOTTOM,  Joum.  Quekett  Micr.  Club,  vol.  11, 1912,  p.  388,  pi. 
15,  fig.  22. 

Ikscription. — ^Test  subglobular  to  pyriform,  broadest  toward  the 
^  and  gradually  tapering  upward  toward  the  apex;  apertural  end 
^  the  test  smooth  and  imomamented,  lower  portion  with  compara- 
vdy  few,  thini  much  elevated  costee  running  to  the  apical  end  of 
latest;  aperture  rounded. 
Length  0.25  to  0.50  mm. 

Dtstribulion. — ^Brady  mentions  the  occurrence  of  this  species  in  the 
Forth  Pacific.    From  the  material  I  have  been  able  to  examine  the 
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Species  seems  to  be  well  distributed  in  the  area,  occurring  at 
following  stations:  Albatross  H4857  in  324  fathoms  in  Bering  Sea 
H2922  in  268  fathoms  off  the  Hawaiian  Islands;  Nero  991  in  1,1^ 
fathoms  off  Guam;  Nero  862  in  1,550  fathoms  off  Luzon;  Nero  111 
in  1,907  fathoms  between  Guam  and  Yokohama;  and  two  AHatni 
stations  off  Japan,  H4S78  in  84  fathoms  and  D4975  in  712  fathoni 

LAOEKA  ACDTICOSTA  RaiiH.  vu.  PAUCIC05TATA.  naw  niMj. 


Logena  acutianta  SmKBorroH  (part),  Journ.  Quetcett  Micr.   Club,  vol.  11,  Ul^ 
p.  388,  pi.  15,  fig.  23  (not  6g.  22). 

Description, — Test  more  globular  than  in  the  typical,  the  costs 
reduced  to  three,  remaining  portion  of  the  teat  smooth;  apertuK 
very  small,  rounded. 

Length  0.33  mm. 

Z?i8(ri6u(ion.— Type-specimen,  Cat.  No.  8532,  U.S.N.M.,  from 
Albatross  station  D48S7,  in  71  fathoms  off  Japan. 

This  agrees  well  with  the  variety  figured  by  Sidebottom  as  noted 
ftbove,  the  three  costte  forming  the  whole  of  the  ornamentation  of 
the  test.  In  our  specimen  the  costie  do  not  continue  to  the  apertunl 
end,  though  they  do  in  the  specimen  figured  by  Sidebottom. 

LAOENA  ORACnJS 
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LAOBNA  GRACILIS  WUlUunMO,  var. 
Plate  8,  fig.  7. 

Description. — ^Test  elongate,  the  body  of  the  test  with  numerous 
eoste,  the  apertural  end  with  comparatively  few,  plate-like  costaa 
independent  of  the  cost®  of  the  body. 

Length  0.4  mm. 

Distribution. — ^Figured  specimen  from  Nero  station  1294  in  1,417 
fathoms  between  Guam  and  Yokohama. 

LAGBNA  INFBROCOSTATA,  new  ipeclei. 
Plate  8,  fig.  8. 

Description. — ^Test  elongate,  subcylindrical  or  fusiform,  central 
portion  with  nearly  parallel  sides,  abruptly  pointed  at  either  end; 
lower  portion  costate,  the  coarse  costse  meeting  in  a  ring  at  the  base 
of  the  test;  upper  portion  of  test  without  costse,  nearly  smooth 
axcept  for  a  reticulation  of  irregularly  placed  depressions;  aperture 
circular,  without  a  definite  neck. 

Length  0.35  mm. 

Distribution. — Type-specimen,  Cat.  No.  8533,  U.S.N.M.,  from  Nero 
station  1073  in  1,208  fathoms  between  Yokohama  and  Guam. 

This  species  is  remotely  related  to  L,  acuticosta  in  some  of  its 
characters. 

LAGBNA  lAUCRONXTLATA  ReuM. 

Plate  8,  fig.  4. 

Loffena  mucrtmulata  Reuss,  Sitz.  Akad.  Wias.  Wien,  vol.  46,  pt.  1,  1862  (1863), 
p.  329,  pi.  4,  fig.  52. 

Description. — ^Test  fusiform,  the  apical  end  tapering  into  a  short 
spbose  projection;  the  apertural  end  with  a  short  neck  ending  in  a 
'ubglobular  portion,  the  neck  below  being  somewhat  annular,  surface 
ornamented  with  a  few  coarse  costae  extending  from  a  rim  below  the 
^eck  to  the  apical  end. 

Length  0.5  mm. 

Distribution. — ^This  species  was  found  at  Nero  station  1064  between 
^uam  and  Yokohama  in  1,588  fathoms. 

The  peculiar  form  of  the  test  and  the  shape  of  the  apertural  end  of 
'lie  neck  seem  to  be  distinctive  featiu'es. 

LAOENA  PLUMIGSRA  H.  B.  Brady. 

Plate  12,  fig.  4. 

Lagena  plumigera  H.  B.  Brady,  Quart.  Joum.  Micr.  Sci.,  vol.  21,  1881,  p.  62; 
Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  465,  pi.  68,  figs.  25,  27.— 
EooER,  Abh.  kOn.  bay.  Akad.  Wiss.  MQnchcn,  CI.  n,  vol.  18,  1893,  p.  329, 
pi.  10,  figs.  37, 38.— MnjiBTT,  Joum.  Roy.  Micr.  Soc.,  1901,  p.  490,  pl.  8,  ^g,  8. 

Description. — ^Test  flaskHshaped,  broadest  near  the  base  tapering  to 
^  long  slender  neck;  wall  ornamented  with  seven  to  twelve  longitudinal 
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costffi,  plate-like  at  the  aboral  end  of  the  test  spreading  iDto  wing-like 
expansions  showing  transverse  striations. 

Length  0.60  to  0.75  mm. 

Distrihiitwn. — This  species  does  not  seem  to  have  been  previouBly  re- 
ported from  the  North  Pacific.  Typical  specimens  were  obtained  in 
material  from  two  Nero  stations;  1117  in  2,123  fathomis  and  1294  in 
1,417  fathoms,  between  Yokohama  and  Guam. 

Nearly  all  the  records  for  the  distribution  of  this  species  are  in  de^ 
water  end  these  two  are  no  exceptions  to  the  rule.  Most  of  the  sta- 
tions nrp  in  tTopical  or  subtropical  -watPTa  but  thr  depth  at  which  the 
species  hag  occurred  precludes  any  influence  of  temperature  in  tbe 
distribution. 

LAGKNA  STELUGERA  H.  B.  Brady. 

Plate  12,  fig.  3. 

ioffCTW  sUlligera  H.  B.  BRAnr,  Quart.  Journ.  Micr.  8d.,  vol.  21,  188!,  p.  M; 
Rep.  Voy.  Chalknger,  Zoology,  vol.  9,  1884,  p.  46fi,  pi.  57,  figi.  35,  36.— Sn* 
BOTTou,  Journ,  Quekett  Micr.  Club.  vol.  11,  1912,  p.  391,  pi.  15,  figs.!8,2^ 
pi.  1«,  figs.  1^. 

Description. — Test  pyriform,  broadest  near  the  middle,  tapering 
toward  the  truncate  base  and  toward  the  obtuselj'  pointed  apertunl 
end;  aboral  end  of  the  test  with  a  central  raised  circular  rim  from  the 
periphery  of  which  radiate  eight  to  twelve  short  acute  costee  estendiog 
a  short  distance  up  the  basal  portion  of  the  test;  wall  smooth  above  or 
with  slight  crenulations  about  the  aperture;  the  wall  about  the  neck 
often  with  darker  concentric  circles  of  a  slightly  darker  color. 

Length  0.5  to  0.8  mm. 


i 
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Distribution. — ^Type-specimens,  Cat.  No.  8534,  U.S.N.M.,  from  JW- 
earora  station  23,  lat.  21^  40'  N.;  long.  179''  20'  E.,  in  1,964  fathoms. 

The  ornamentation  of  this  species  is  a  peculiar  one  composed  of  the 
prominent  oval  ring  and  the  irregular  broken  costee  of  the  rest  of  the 
test. 

LAOBNA  STRIATO-AREOLATA  Rymer- Jonas. 

Plate  14,  figs.  5,  6. 

Loffena  vulgaris  Williamson,  var.  striato-areohta  Kymrr-Jones,  TranB.  Linn. 

Soc.,  London,  voL  30,  1872,  p.  53,  pi.  19,  figs.  21,  21a. 
Lagena  striato-creolata  Sidebottoh,  Jouni.  Quekett  Micr.  Club,  vol.  11,  1912, 

p.  390,  pi.  15,  fig.  27. 

Description. — Test  flask-shaped,  neck  long  and  slender,  upper  por- 
tion of  test  with  four  costro  becoming  tubular  or  punctate  below,  in- 
termediate portion  composed  of  an  irregular,  generally  hexagonal, 
net-work. 

Length  0.5  nmi. 

Distribution. — ^The  single  specimen,  which  compares  very  favorably 
with  the  figure  given  by  Sidebottom  noted  above,  is  from  Nero  station 
172  in  2,086  fathoms,  between  the  Hawaiian  and  Midway  Islands. 

LAOBNA  TORQUATA  H.  B.  Bndj. 

Plate  11,  fig.  3. 

Lagena  torquata  H.  B.  Brady,  Quart.  Joum.  Micr.  Sci.,  vol.  21,  1881,  p.  62; 
Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  469,  pi.  58,  fig.  41. 

Description. — ^Test  flask-shaped,  neck  long  and  slender,  surface  of 
test  with  a  series  of  prominent  primary  longitudinal  costse  with  punctro 
or  tubulations  down  the  middle  of  each,  between  each  pair  of  primary 
costs  secondary  costse,  imperforate,  shorter  and  less  prominent,  and 
transversely  finer  ribs,  breaking  the  whole  up  into  a  reticulate  pattern. 

Length  0.50  to  0.75  mm. 

Distribution. — ^The  only  station  at  which  this  form  occurred  in  the 
Iforth  Pacific  material  is  Nero  station  1122  in  1,926  fathoms,  between 
Tokohama  and  Guam. 

Tlus  species  is  close  to  L.  desmopliora  and  represents  a  higher  de- 
velopment of  the  surface  ornamentation  in  the  transverse  ribs  and 
consequent  reticulation  of  the  surface. 

LAOBNA  DBSMOPHORA  Rymer-Jonet. 
Plate  12,  fig.  5;  plate  13,  fig.  3. 

Lagena  vulgaris  Wiluambon,  var.  desmophora  Rymer-Jones,  Trans.  Linn.  Soc. 

London,  vol.  30,  1872,  p.  54,  pi.  19,  figs.  23,  24. 
Lagena  desmophora  H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884,  p. 

468,  pi.  68,  figs.  42,  43.--Su>ebottom,  Joum.  Quekett  Micr.  Club,  vol.  11, 

1912,  p.  394. 

Description. — Test  flask-shaped,  neck  long  and  slender,  surface 
ornamented  with  several  longitudinal,  primary  co8t»  with  tubulations. 
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between  which  are  usually  Becondary  ooetaa,  Bolid  and  nontubulated, 
abur&l  end  with  or  without  a  spine  or  seodes  of  spines  at  the  ends  of 
the  primary  costte. 

Length  0.60  to  0.85  mm. 

Distribution. — Brady  records  this  spedes  from  a  single  Npitli 
Pacific  CkaUenger  station  in  1,850  fathoms.  I  have  had  specimei» 
from  several  Nero  stations;  one  between  the  Hawaiian  and  Midwsy 
Islmuiri,  1 65  in  2,1 35  fathoms  and  the  following  stations  in  the  lines  of 
soundings  between  Guam  and  Yokohama;  1063  in  1,884  fathoms; 
1145  in  2,119  fathoms;  1158  in  1,584  fathoms;  1301  in  1,088  fathoma; 
1312  in  1,552  fathoms  and  1323  in  1,583  fathoms. 

The  more  simple  of  the  specimens  here  figured  may  be  perhaps 
closely  related  to  L.  striaio-'punctata  in  that  it  lacks  the  secondaiy 
coatse,  but  those  costte  which  are  present  are  decidedly  catenulate  in 
character  and  I  have  included  it  here. 

EXSCULPTA  H.  B.  Hnd;. 


Logewdma  guleata  Tebqueu  (doI  Lagena  lulcata  (Walker  and  Jacob)),  Eni 
Auimaux  plage  DunkGrque,  pt.  2,  1876,  p.  68,  pi.  7,  fig.  9. 

Lagma  caculpUx  H.  B.  Brady,  Quart.  Joum.  Micr.  Sci,,  vol.  21, 1881,  p,  81;  Rep- 
Voy.  Chalknger,  Zoology,  vol.  9,  1884,  p.  467,  pi.  58,  fig.  1;  pi.  61,  fig.5.- 
SiDEBOTTOM,  Journ.  Quekett  Micr.  Club,  vol.  U,  1912,  p.  392. 

Description. — Test    subglobular    or   pyriform,    rounded    or  com- 
pressed, apertural  half  of  test  smooth  and  unomamented,  aboral  halt 
lented  with  numerous  costse,  not  raised  above  the  surface  of  the 
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lAOBNA  IHTSRMEDIA  SMebottoai. 

Plate  13,  fig.  4. 

hai§ena  semistriataf  H.  B.  Brady,  Rep.  Voy.  Challenger,  2k)ology,  vol.  9,  1884, 

p.  465,  pi.  57,  fig.  20. 
Lagena  intennedia  Sidebottom,  Journ.  Quekett  MicT.  Soc,  vol.  11,  1912,  p.  399, 

pi.  17,  figs.  1-3. 

Description. — ^Test  pyriform,  broadest  near  the  base,  circular  in 
cross  section;  surface  smooth,  except  the  basal  portion,  which  has  an 
irregular  series  of  costse  radiating  from  the  center  of  the  base;  aper- 
ture fissurine. 

Length  0.5  mm. 

DistrUnUion. — ^This  species  has  occurred  at  but  a  jingle  station, 
Nero  1163  in  2,049  fathoms  between  Guam  and  Yokohama. 

This  agrees  very  closely  with  some  of  the  figures  given  by  Side- 
bottom  and  with  the  figure  in  the  Challenger  Report,  but  the  specimen 
here  figured  has  also  a  secondary  apical  radiating  group  of  costse 
below  the  rim.  In  this  regard  this  specimen  is  almost  intermediate 
between  the  rounded  specimens  of  L.  exsculpia  and  L,  intermedia. 
However,  in  its  general  characters  this  seems  decidedly  to  belong  to 
LATUermedia. 

LAGBNA  FEILDBinANA  H.  B.  Brwly. 

Plate  15,  figs.  1,  2. 

Lagena  feildenictna  H.  B.  Brady,  Ann.  Mag.  Nat.  Hist.,  ser.  5,  vol.  1,  1878,  p. 
434,  pi.  20,  fig.  4;  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  469,  pi.  58, 
figs.  38,  39. — ^EooER,  Abb.  kOn.  bay.  Akad.  Wiss.  MOnchen,  Gl.  u,  vol.  18, 
1893,  p.  328,  pi.  10,  fig.  100. 

Description. — ^Test  elongate,  ovate,  broad  and  rounded  at  the 
aboral  end,  tapering  nearly  to  a  point  at  the  apertural  end;  surface 
ornamentation  made  up  of  numerous  acute  raised  costse  running 
longitudinally  the  entire  length  of  the  test,  the  surface  between  con- 
sisting of  longitudinal  furrows  each  with  a  series  of  perforations,  each 
in  a  slight  depression  and  ovate  in  shape,  the  narrow  end  toward  the 
q)ertural  end  of  the  test. 

Length  about  1  mm. 

DietribtUion. — Brady  records  this  species  in  the  North  Pacific  from 
a  single  CfhaUenger  station  in  2,300  fathoms.  I  have  had  it  from  a 
single  Albaiross  station,  D5085,  in  Sagami  Bay,  Hondo,  Japan,  in  622 
Fathoms,  bottom  temperature  37.8*'  F. 

With  a  high-power  lens  to  bring  out  the  details  of  the  ornamentation 
tliis  is  one  of  the  most  beautiful  species  of  Lagena.  The  orna- 
mentation is  simple,  but  the  delicacy  of  the  sculpturing  is  really 
beautiful.  This  seems  to  be  described  by  Sidebottom.^  as  Lagena 
hertwigiana  H.  B.  Brady,  var.  unduUUa  Sidebottom. 

1  Journ.  QuelMtt  Hicr.  dab,  voL  U,  1012,  p.  897,  pL  16,  flgB.  36-28. 
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Plate  H,  fig.  10. 


] 


Lagena  ruleata,  vur.  striato-punetata  Parker  Eind  Jonbs,  Pbiloe.  True.,  vol.  lEiS, 
1865,  p.  350,  pi.  13,  figB.  25^27. 

Entoiolema  striato-punctala  G.  M.  Dawson,  Can.  Nat.,  vol.  5,  1870,  p.  178,  wood- 
cut, p.  180,  flg.  11. 

Lagena  gtriato-puitctata  H,  B.  Bradt,  Ana.  Mag.  Nat.  Hist.,  eer.  5,  vol.  1,  1878, 
p,  434,  pi.  20,  flg.  3;  Rep.  Voy.  Challenger,  Zool<^,  vol.  9,  1884.  p.  468, [iL 
58,  figs.  37,  40.— Balk  WILL  and  Wbioht,  Trans.  Roy.  Irieh  Acad.,  voLB 
(Sci.),  1885,  p.  339,  pi.  14,  fig.  20.— Eoqer,  Abh.  kOn,  buy.  Akad.  Wm. 
Mlinchen,  CI.  ii,  vol.  18,  1893,  p.  327,  pi.  10,  flgs.  35,  36,  44-46.— Goli, 
Kongl.  Svensk.  Vet.  Akad.  Hand!,,  vol.  25,  1894,  p.  83,  pi.  13,  fig.  7J3.- 
MiLLBTT,  Joum.  Roy.  Micr.  Soc,  1901,  p.  489,  pi.  8,  fig.  6.— SoBSorroil, 
Mom.  and  Proc,  Manchester  Lit.  and  Philoe.  Soc,  vol.  54,  No.  16,  1910,  p. M, 
pl.3,  fig.  5;  Journ.  Quekett  Micr.  Club,  vol.  II,  1912,  p-392,  pi.  16,  fip.7-!ll. 

Description,— " Test  ov&\  pyrifonn,  or  flask-shapetl,  and  eitlierecto- 

or  entosolenioii.  It  is  decorated  externally  with  tolerably  stout  lon- 
gitudinal costte,  from  6  to  20  in  number,  bearing  conspicuous  pseudo- 
podial  foramina.  The  perforations  are  placed  either  in  sii^le  rows 
down  the  middle  of  the  costie,  or  in  double  lines,  one  on  each  side,  in 
their  thickened  bases," 

Length  0.3mm. 

IHstnbution.—BrB.dy  records  this  species  from  ChaUenger  station 
241  in  2,300  fathoms. 

LAGEMA  FIMBtUATA  B.  B.  Bndf. 

Pbte  14,  fig.  8. 
i.  BitAnY.  Quart.  Joum.  Micr.  Sci.,  vol.  21, 1881.  p.  61;  Bap. 
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LAOBHA  8TAPBTLLBASU  (Sdnvager). 
Plate  17,  fig.  3. 

Fiiaurina  staphyllearia  Schwaoer,  Aovara-Exped.,  Geol.  Theil,  vol.  2,  1866, 
p.  209,  pi.  5,  fig.  24. 

Lagena  staphylUaria  H.  B.  Bbady,  Rep.  Voy.  Challcngery  ZooIog>',  vol.  9,  1884, 
p.  474,  pi.  59,  figs.  8-11. — Egoer,  Abh.  kon.  bay.  Aka<l.  Wiss.  MUnchen, 
01.  II,  vol.  18,  1893,  p.  331,  pi.  10,  figs.  50,  51,  99.— Funt,  Rep.  U.  S.  Nat. 
Mus.,  1897  (1899),  p.  307,  pi.  54,  fig.  1.— Millett,  Journ.  Roy.  Micr.  Soc., 
1901,  p.  619,  pi.  14,  fig.  2. — Side  BOTTOM,  Mem.  Proc.  Manchester  Lit.  and 
Philos.  Soc.,  vol.  50,  No.  5,  1906,  p.  8,  pi.  1,  fig«.  18-20;  Joum.  Quekett 
Micr.  Soc.,  vol.  11,  1912,  p.  403,  pi.  17,  figs.  19-24. 

Lagena  vulgaris,  var.  spinicosto-marginata  Rymer-Jones,  Trans.  Linn.  Soc. 
London,  vol.  30,  1872,  p.  57,  pi.  19,  figs.  34-36. 

Description. — Test  ovate,  compressed,  wall  smooth,  periphery 
keeled  usually,  with  several  spines  symmetrically  arranged  about 
the  border:  aperture  fissurine. 

Length  about  0.5  mm. 

Distribution. — Apparently  this  species  has  not  previously  been 
recorded  from  the  North  Pacific.  It  has  occurrt*d  at  three  Nero 
stations;  91  in  1,083  fathoms  and  170  in  1,900  fathonts  between  the 
Hawaiian  and  Midway  Islands  and  862  in  1,550  fathoms  off  Luzon, 
Philippine  Islands. 

Both  three-  and  five-spined  specimens  occur,  but  the  range  of 
variation  shown  by  Sidebottom  does  not  seem  to  exist  in  our  speci- 
mens. The  figured  specimen  Ls  very  similar  to  the  one  figured  by 
Sidebottom  as  Lagena  fasciata  Egger,  var.  sjnnosa  Sidebottom,^ 
but  our  specimen  lacks  the  oniamentatiou  of  L.  fasciata.  Otherwise 
the  two  are  very  similar. 

LAOENA  TRUNCATA  H.  B.  Bndy. 

Plate  lf^  fijf.  3. 

Lagena  irunrata  II.  B.  Brady,  Ilcp.  Vuy.  Vhalhngcr,  Zijolri^y,  vol.  9,  1884,  p. 
457,  pi.  oti,  figs.  31,  32. 

Description. — Test  elongate,  j)yriform:  greatest  breadth  lielow  tho 
middle,  aboral  end  broadly  rounded;  aperturul  end  (ibtusely  rounded; 
wall  smooth;  aboral  end  with  two  or  more  ^-hort  s])hies;  aperture 
radiate. 

Length  0.4  to  1.0  mm. 

Distribution. — This  species  occurred  in  material  from  Xero  station 
lOCo  in  1|321  fathoflds  between  Guam  and  Yokohama. 

Brady  speaks  of  the  aperture  as  *' either  round  or  ILssurine"  but 
the  specimen  figured  has  a  decidedly  radiate  aperture.  The  optical 
section  gives  the  form  and  comparative  length  of  tho  eiitosolenian 
tube. 

■  Joum.  Quekett  Micr.  nu>>.  toI.  n.  191?,  p.  402,  pi.  17,  flg.  17. 
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Lagena  uvguieulata  H,  B.  Bradt,  Quart.  Joum.  Micr.  Sci.,  vol,  21, 1881,  p.  81; 
Rep.  Voy.  Chailaiga;  Zoology,  vol.  9,  X884,  p.  .174,  pi.  59,  fig.  12. 

Description. — "Test  pyriform,  compressed;  inferior  end  broad  and 
tapering  to  a  thin  edge,  which  is  furnished  with  a  number  of  more  or 
less  curved  teeth  symmetrically  set. " 

Length  0,35  mm. 

DistribvUon. — On  p^e  876  of  the  volume  on  the  "Summary  of 
Results  of  the  Challenger  Report, "  this  species  is  recorded  from 
station  224  in  1,850  fathoms. 

This  seems  to  bo  the  only  North  Pacific  record. 

LAOENA  ADRICnLATA  H.  B.  Brad).  vBi.  C05TATA  H.  B.  Bndr. 

Plate  14,  fig,  2. 

Lagena  ouriculata  H.  B.  Brabt,  var.  coitata  H,  B.  Beadt,  Quart.  Joum.  Micr. 
Sci.,  vol.  21,  1881,  p.  fll;  Rep.  Voy.  Challenger,  Zoology,  vol.9,  18S4,p.4S7, 
pi.  60,  fig.  38.— SiDEBOTTOM,  Joum.  Quekelt  Micr.  Club,  vol.  11,  1912,  p. 
422,  pi.  20,  figs.  21,  22. 

Description. — Variety  with  the  body  of  the  test  costate  and  tbo 
carinate. 

Length  0.25  mm. 

DiatribiUion. — Brady  records  this  species  from  a  single  ChaUengff 
station  in  the  North  PacHic  in  2,300  fathoms. 

The  figure  is  from  the  ChaUenger  Report 


FORAMINtFERA  OF   NOBTH   PAaFIC   OCEAN. 
UOBHA  AintlCDLATA  H.  B.  Bndy,  nr.  UHSAStTHBA.  aew  tuI 

Plate  17,  fig.  5. 

rulata  H.  B.  Bradf  (part),  Bep.  Voy.  ChalUnga;  Zoology,  vol.  S, 
I,  p.  487,  pi,  60,  6g.  31- 

— Teat  elongate,  ovate,  broadest  below  the  middle, 
npidtl  end  broadly  rounded,  apertural  end  gradually  tapering  to  an 
obtuiw  point;  surface  smooth,  lateral  tubulations  much  elot^ated  and 
Very  shallow;  a perttiro  radiate. 
I.*ngth  0.5  mm. 

rUsiribulion. — ^Typo-specimen,  Cat.  No.  S636,  U.S.N.M.,  from  Nero 
'.aiion  1294  between  Guam  and  Yokohama  in  1,417  fathoms 
This  is  ihi'  form  refwrrcd  by  Brady  to  this  species  with  a  question. 


B.  Brmdr- 

Plate  18,  Bg.  1. 

LafttutahtoUUa  B.  B.  Buor,  Rep.  Voy.  ChatUngtr,  Zoology,  I'ol.  9,  1S34,  p.  487, 
pi. 60,  figd.  30, 32.— StPEBOTTOK,  Mem. und  Proc.  MnoLheater  Lit.  and  Pbilon. 
Sac.,  vnL  80,  No.  5,  lOUtS,  p.  IS.  pi.  2,  fig.  17;  Joum.  Quekett  Micr.  Club,  vol. 
U,  ID12,  p.  424,  pi.  21,  figa,  1, 2. 

ription. — "Tost  pyriform  compressed,  lateral  edges  obtuse 
r  minded;  base  broad  and  round  in  outline,  rarely  mucronate; 
famiahrd  Ti'ith  a  median  and  two  lateral  carinae,  whicli  unite  so  as 
to  form  two  loops  on  ew^h  side  of  the  test,  usually  separated  by  a 
RDtrnl  depression." 

Lejigth  0.3  to  0.5  mm. 

tHstributwn. — Brady  records  this  species  from  a  single  station 
"1  ihe  North  Pacific  in  2,300  fathoms.  I  have  had  the  typical  form 
:  >tn  lIiTfe  Ntro  stations  between  Guam  and  Yokohama;  1065  in 
I  i2\  fathoms,  1155  in  1,632  fathoms  and  1440  in  1,737  fathoms. 

The  species  seems  to  occur  nearly  always  in  deep  water  as  noled 
i;  Brady.  This  typical  form  of  the  species  is  small,  the  test  sub- 
tnuisparcnt,  the  loops  entirely  at  the  sides,  very  different  from  the 

LAOBKA  ALVEOLATA  H.  B.  KnAj.  vu.  PLBBEIA.  oaw  ntlMr. 

Plate  18,  lig.  2. 

ripHtm. — Test  lai^er  than  the  typical,  coawer,  opaque,  walla 
the  three  keels  separated  from  one  another,  forming  two 
I  depressions  at  either  side  of  the  median  keel,  mar^is  rough- 
d,  apertural  end  much  like  the  typical. 

1  0.5  to  O.d  mm. 
ittribution. — This  form  is  by  far  the  most  common  of  the  species 
he  North  Pacific-    It  occurred  at  Nero  station  170  in  1,990 
18,  southeast  of  the  Ihlidway  Islands,  and  at  1 0  stations  between 
Guftm  ftnd  Yokohama,  io  depths  varying  from  1 ,040  to  2,250  fathoma 
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Type-specimen. — Cat.  No.  8537,  U.S.N.M.,  from  Nero  statioD  1160 
in  1,907  fathoms.     It  also  occurred  at  Tuscarora  station  2  in  lat. 
07'  N.;  long.  158°  14'  W.  in  1,468  fathoms. 

IJUSSHA  ALVSOLATA  H.  B.  Brady,  vu.  SDBSIBIATA  H.  B.  Bndy. 


Lagena  aheolala  H.  B.  Bradt,  var.  subslrioUi  H.  B.  Bradt,  Rep.  Voy.  Challtngg, 
Zoology,  vol.  9,  1864,  p.  4SS,  pi.  60,  fig.  34.— Sidebottou,  Joum.  QufkMt 
Micr,  Soc.,  vol.  11,  1912,  p.  424. 

Description. — Variety  characterized  by  the  body  portion  of  tl 
being  striate  or  costate,  especially  about  the  base  and  somewhat  lei 
so  toward  the  apertural  end. 

Length  0.60  mm. 

Distribution.- — I  have  had  specimens  of  this  variety  from  Tygcaron 
station  5,  lat.  37°  04'  N.;  long.  123°  22'  W.,  in  1,200  fathoms  uni 
from  four  Nero  stations  between  Guam  and  Yokohama  as  follows: 
1299  in  1,817  fathoms,  1301  in  1,088  fathoms,  1320  in  2,048  fathoma, 
and  1324  in  1,915  fathoms. 

The  basal  costs  in  this  variety  seem  not  to  extend  up  beyond 
lower  half  of  the  test. 


LAOENA  ALVSOLATA 


OF   NORTH   PACiyiC   nCEAN. 


UGEHA  QUAORATA  V 

Plate  U,  fig.  9. 

J&UMoJmui  nutrginata,  v&r.  quadrala  Wiluambon,  R«c.  Foism.  Great  Britain, 
ISiS.  p.  11,  pi  1,  Bgs.  27,  28. 

tatma  Iirida,  var.  quadrala  Rkoss,  Sits,  Afcatl.  WlBS.  Wien,  vol.  46,  pt.  1,  1862 
^^  (I8fi3).  p.  321,  pi.  2,  fig.  26. 

^^^L  Jjitfma^wtdrata  H.  D.  Bkadt,  Rep.  Voy.  Chaltengrr.  Zoology,  vol.  S,  1S84,  p.  475, 
^^H  pL  &9,  Gge.  3,  16.— EaoBB,  Abh.  kOn.  buy.  Akail.  Wiaa.  MflnchGn,  CI.  n, 
^^H  vol.  IB,  1SS3,  p.  .131.  p).  10.  flgB.  Tti,  79.— MoxETT,  Joum.  itoy.  Micr.  Soc., 
^^H  UOl,  p.  4S6,  pi.  8,  fig.  18.— SmBBOTTOM,  Mem.  and  Proc.  Muncheeter  Ltt. 
^^H  mud  Philog.  Soc,  toI.  50,  No.  5,  1906,  p.  8.  pi.  1,  figs.  21,  22;  pi.  2,  figa.  1-3.— 
^^H  Baoo,  Pror.  U.  S.  Nat.  Mus.,  vol.  34,  1908,  p.  142.— Side b otto u,  Mem.  and 
^^K  Ptoc.  Uknchester  Lit.  and  Fhilne.  Soc.,  vol.  54.  No.  16,  1910,  p.  18,  pi.  2. 
1  fig.  SI7);  Joum.  Qiieketl  Micr.  Clttb.  vol.  II.  1912,  p.  405.  pi.  17. figs. 26-28 (7|. 

/?«criph'iwi.^Test  compressed,  somewhat  quadrate  in  outline, 
-usliy  somewhat  keeled,  aperture  somewhat  elongate,  wall  smooth. 
IjpiiglhO.Smm. 

[HMribuHon. — Bagg  records  thia  species  from  AUtairosa  stations 
i !  1440  in  1,259  fathoms  and  IT4694  in  865  fathoms  ofif  the  Hawaiian 
J  -lands.  I  have  had  the  typical  form  only  from  Nero  station  1208 
I  663  fathoms  between  Guam  and  Yokohama. 

tAOBHA  QOADHATA  (WUlUouoD),  iu.  SIZZX  <S«iuiua]. 

ritte  19,  fig.  4. 
Fimurma  tuik  Sroubhka,  Fonun,  monolAl.  Mioc.  Me«ain&,  1662,  p.  72,  pi.  2, 

fljt.  W. 
Lagrna  quadnUa  U.  B.  Boadt,  Rep.  Voy.   Challrnger,  Zoology,  vol.  9,  1SS4, 
p.  4;a,  pi.  CO.  Qg.  5. 
Detcriptum. — Test  subquadrate,  compressed,  central  portion  smooth, 
eatii  aide  with  a  p>eripheral  carina  just  hack  from  the  edge  of  the 
Ust,  neck  ahortr  aperture  with  a  broad  phialine  lip. 
Length  0.5  mm. 

Di«tribution. — This  variety  occurred  at  two  Nero  stations  1464  in 
'-'1  fathoms  near  Guam  and  1310  in  518  fathoms  between  Guam  and 
1-1  pan. 

This  ia  dose  to  the  form  figured  hy  Brady  in  the  ChaJUngfr  report 
,iii  s^enw  near  enough  to  the  abuve  form  described  by  Seguenza  to 
v  axTsnt  the  use  of  his  name  for  it. 

LAGBIf  A  OOADUCOSTtlLATA  Riow. 

Plate  14,  fig.  1. 

ta^ttia  fwacfruMhilaU  Rcusb,  Siu.  Akad.  Win.  Wien,  vol   62,  1870,  p.  469.— 

ScBunrr,  Koram.  PieUpuhl,  1S70,  pi.  4,  figs.  25-30.-H.  B.  Bkadv,  R«p. 

Voy.  ChaUmgrr.  Zoology,  vol.  9,  1884,  p.  486,  pi.  M,  figs.  7(?),  16. 

"-■  — rrion. — "Test  pyrifonn  and  more  or  less  compressed,  the 

(it»(»e  or  rounded,  the  base  frequently  mucronate,  and  the 

•'nluMilenian;  the  surface  bears  four  arched  cost»,  two  on 

'  of  the  test,  near  the  lateral  mar^s  and  parallel  to  them. 
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Tho  costie  are  thickest  near  the  middle,  and  taper  away  toward  the 
ends." 

Length  0.25  mm. 

Distribution. — In  the  volumes  on  the  "Summary  of  Eesults  of  the 
ChaUenger  Expedition"  tliis  species  is  recorded  on  page  965  from 
station246  in'2,050fathom3,  and  on  page  937  recorded  with  a  question 
from  station  237.  In  many  respects  this  is  close  to  L,  fageata 
E^er. 

LAGSHA  LUCIDA  (Wmiuium). 

Entoiolema  marginala,  var.  luada  WuxuuaoK,  Ann.  Mag.  Nat.  Hut.,  ser.  1, 

vol.  1,  1848,  p.  17,  pi.  2,  fig.  17. 
Lagena  tumda  RBCBe,  Sitz.  Akad.  Wis?.  Wien,  vol.  46,  1862  (1863),  p.  334,  |d.  I, 
figs.  25,  26.— Balkwiu.  and  Mnj.Brr,  Joum.  Mier.,  vol.  3,  1884,  p.  80,  pi. S, 
fig.  7;  pi.  3,  figB.  4,  5.— MiLLETT,  Joum.  Roy.  Micr.  8oc.,  1901,  p.  4M.- 
SiDEBOTTOu,  Mem.  and  Proc.  Mancheeter  Lit.  aod  Fhiloe.  Soc.,  vd  50, 
No.  5,  1906,  p.  a.  pi.  1.  figs.  9-12;  vol.  54,  No.  16,  1910,  p.  17,  pi.  2,  fig.  7; 
Journ.  Quekett  Micr.  Club,  vol.  11,  1912,  p.  401,  pi.  17,  figs.  12-14. 
DtBcri-ption. — Test  somewhat  compressed,  mai^al  portion  and 
centra!  area  clear  and  translucent,  with  a  rather  broad  more  or  less 
opaque  band    between,  wall  smooth,  aperture  usually  fissmine  or 
rounded. 
Length  0.3  to  0.8  mm. 

Distrihviion. — At  tliree  North  Pacific  stations  excellent  specimau 
of  this  species  were  foimd,  A'ero  station  1464  in  891  fathoms  off  Guam; 
1129  in  1,505  fathoms  southeast  of  Japan;  and  Albatross  H488I  in 
316  fathoms  off  Japan. 

The  specimens  vary  much  in  outline,  one  being  very  truncate  and 
broad  at  the  apertural  end,  others  rounded. 
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DrserijAion. — Test  more  or  less  compressed,  each  side  of  the  body 
portiun  with  a  curved  band,  usually  hollowed  somewhat  into  the 
wxioKe  of  Uie  test,  the  periphery  of  the  test  with  a  keel,  surface 
othenrisfl  smooth. 

LcngtJi  0.35  lo  0.86  mm. 

Oixtribuiion. — This  variety  occurred  at  several   Nero  stations  in 

!'•  viciuity  of  the  Hawaiian  Islands  at  depths  ranging  from  22  to 
-  '08  fathoms;  between  tluam  and  Yokohama  at  several  Nero  sta- 
iioDs  n&nging  in  depth  from  1.417  to  1,817  fathoms;  at  two  Alhor- 
(nw»  stationa  off  Japan,  D4825,  in  120  fathoms,  and  H4878,  in  84 
tatboius,  and  two  Tuscarora  stations;  28  in  lat.  35°  15'  N.;  long. 
'-'O"  S8'  W.,  in  65  fathoms,  and  47  in  lat.  24''  20'  N.;  long.  154"  06' 
:  ,  to  1,490  fathoms. 

LAO  ERA  SZMUnrORWS  Schmin. 
Plate  11,  fig.  2. 

toffim  tminjfbrniU  Scbwaqer,  iVovamEsped..  Geol.Theil.,v<)l.  3, 1S66,  p.  208, 
I^  6.  fig.  21.— 11.  B.  Brady,  Rep.  Voy.  ChalUngtr,  Zoology,  Vol.  9,  1884, 
p.  47S,  pi.  59,  figB.  2S-30. 

Lagema  wtarginata,  wt,  trminyformi*  Millbtt,  Joum.  Roy.  Micr.  Soc.,  1901, 
p.  620,  pi.  11,  fig.  3. 

Dt*<T\pH<m. — Test  circular  or  ovate  in  front  view,  with  a  compara- 
tJTely  long  tubular  neck,  whole  surrounded  by  a  wide,  tliin  peripheral 
—keel,  extended  at  each  side  of  the  base  into  long  pointed  projections; 
11  smooth. 

1  up  to  1.26  mm. 

—Brady  records  this  species  from  a  single  North  Pacific 
Ifetion.  ChaJkngt^r,  224  m  1,860  fathoms. 

I  Walkn  iDd  B«r*). 


ttff-jni/a  (l/ogtna)  margmain  W&i,kbr  tknd  Bot§,  TmI.  Min.,  1784,  p.  2,  pi.  1,  fig,  7, 
VamUvhan  marginatam  Uo.vtaou,  Teal.  Brit.,  1803,  p.  534. 

(obnui  mar^nala  Wiluamson  (put),  Ann,  Uag.  Nat.  Hiat.,  mt.  2,  vol.  I, 
IMS,  p.  17.  pi.  2,  Rip.  15-17. 
a  mofyinata  Bsovtn,  Illits.  Condi.  Great  Dritoiii,  1827,  pi.  1,  figs.  30.  31. — 
B«D»a,  Biw.  Araii.  Wwe.  Wien,  vol,  40.  1862  (1863).  p.  322,  pi.  2,  figa.  22fl,  6, 
"  -H.  B.  Braby,  Rep,  Voy.  Chultenger,  Zoology,  vol.  8,  1884,  p.  476, 
pi.  M,  fi(W.  21-23.— n.  B.  Bbadv,  Pareeb,  and  JoKse,  Tiwu.  Zool.  Soc., 
wL  12,  Mm.  p.  222.  pL  44,  lig».  27, 29. 30,  32.-EooBm,  Abh.  kto.  bay.  Afcid. 
-  .  Wim.  Manclu-ii,  Cl.  u,  vol.  18,  1S93,  p.  332,  pJ.  10.  figs.  20,  66,  67.  96, 

^^_  *7.— GoMit.  Kongl.  Svetwk.  Vet.  Akiid.  Baadl.,  vol.  2.%  1804,  p.  81,  pi.  13, 
^^^  flg.  748;  Bull.  Miu.  Comp.  ZoSL,  vol.  29,  189S,  p.  dZ.—FuNT,  Rep.  U.  8. 
^^H  Ku.  Miu.,  1697  (1S90),  p.  307,  pi.  54,  fig.  2.— Baoo,  Proc.  IT.  g.  Nai.  Hue., 
^^^  vol.  S4,  1B08,  p.  141.— SiDSBorroH.  Journ.  Quekelt  Blicr.  Club,  vol.  11, 1913, 
^^^       p  4M,  pi.  17,  flgs.  29-31;  pi.  18,  flgs.  1-3. 

I       Dt»eripti«n. — Test  more  or  less  compressed,  rounded  in  front  view, 
F    nil  smooth,  bordered  by  a  peripheral  keel  of  greater  or  lesa  width, 
^jlid  or  with  nMUatiog  tubuli,  aperture  usually  iissurine. 
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Length  0.25  to  1.50  mm. 

DistrihuHon,- — This  species  in  its  various  modifications  is  comilKHl 
in  the  North  Pacific.  Goes  records  it  from  the  eastern  Pi 
695  to  1,201  fathoms  and  Bagg  from  four  Albatross  stations  ii 
vicinity  of  the  Hawaiian  Islands,  D4017,  D4174,  H4430,  and  Bi 
in  305,  735-863,  1,544,  and  367  fathoms,  respectively.  I  have 
specimens  from  Nero  station  172  in  2,086  fathoms  near  the  Mil 
Islands,  Alhatroas  H3007  in  323  fathoms  near  the  Hawaiian 
from  over  25  Nero  stations  between  Guam  and  Yokohama  at 
ranging  from  518  to  2,250  fathoms,  from  tlu-ee  Albatross  statii 
Japan,  D4S43,  D4875,  and  D4953,  in  100,  59,  and  1,350  fal 
respectively.  It  also  occurred  at  two  Tuacarora  stations, 
lat.  24°  20'  N.;  long.  154°  06'  E.,  in  1,499  fathoms,  and  58  in 
26"  52'  N.;  long.  142°  21'  E.,  in  814  fathoms. 

There  is  much  variation  in  the  comparative  breadth  and  the  char- 
acter of  the_keei  and  iu  the  amount  of  compression  of  the  test  and 
in  the  size  of  various  specimens. 

LAGENA  MAHGIHATA  (WBlkei  lod  Boul,  m. 


Deacriplion. — Test  with  a  thin  peripheral  keel,  broadest  toward  the 
base  and  sides,  slightly  emargiuate  below  and  gradually  decreaang 
in  width  toward  the  apertural  end,  whore  it  ceases  entirely,  leaviiig 
the  upper  third  of  the  test  noncarinate. 

Length  0.75  mm. 

Distribution. — Found  at  three  stations  between  Guam  and  Yoko- 


LAGBNA  LAGSHOIDXS  (Wl 

Plate  18,  fig.  2. 

'SiitofoUnia  marginala  Walkeh  and  Boys,  var.  lagenoida  Williamson,  Rec. 
FMWn.  Gtpat  Brilain,  1858,  p.  11,  pi.  1,  figs.  25,  26. 
Lagma  lagenoida  Reues,  SitK.  Akad.  Win.  Wien,  vol.  46,  1862,  p.  324,  pi.  2, 
fip.  27.  28.— H.  B.  BsADT,  Rep.  Voy.  Cftalfens«r,  Zoology,  vol.  9,  1B84, 
p.  *78,  pi.  60,  figd.  6,  8,  9, 12.— MniBTT,  Journ.  Roy.  Micr.  8oc.,  IMl,  p.  623, 
pi.  14,  fig.  8.— Baoo,  Pioc.  V.  8.  Nat.  Mu*.,  vol.  34.  1908,  p.  141.— Sidb- 
aorroH,  Joum.  Quekett  Micr.  Club,  vol.  11, 1912.  p.  411,  pi.  18,  figs.  22-28. 

Desrriplwn. —Te:st  flask-shaped,  usuaUy  compressed,  body  oval  or 
<'vale,  surrounded  by  a  simple  peripheral  keel  wliich  has  numerous 
.  <adia.ting  tubulationa,  neck  usually  comparatively  short,  iu  complet« 
mens  usually  joined  with  the  peripheral  keel. 
Length  0.4  to  1  mm. 

ibuHon.—The  single  Albatroas  station,  H4566,  in  572  fathoms 
iie  Hawaiian  Inlands,  seems  to  be  the  only  record  for  this  species 
>  North  Pacific.     I  have  a  single  specimen,  here  figured,  from 
9  station  1310  in  518  fathoms,  between  Yokohama  and  Guam. 
f  There  aro  apparently  various  modifications  of  the  tubula1«d  keeled 
loas  and  fn>m  the  North  Pacific  material  at  least  two  which  may 
I  deJinitely  distinguished.     Therefore  I  have  here  restricted   the 
i  of  the  name  to  those  specimens  which  have  a  peripheral  keel, 
h  in  its  unbroken  condition  extends  entirely  about  the  periphery 
!  test,  is  rather  remotely  tubulated,  the  neck  usually  seeming  a 
lioa  of  the  keel,  comparatively  short,    usually   the  keel  not 
n%U»  but  entire. 


LAOKKA  L 


,  vu,  TBHUISTBIATA  R.  B.  Bndr. 


PbC6  10.  fit-.  3- 
Loftna  rubu/^<mi  H.  B.  Bradv,  vnr  lenuittriala  B.  B.  Bradt,  Quart.  Journ. 
Hicr.Sci.,  \-t>].  21,  1881,  p.  61. 
f«fM  lofrivoida  Willukbon.  var.  UnuUtriata  U.  B.  Ubadt,  R«p,  Voy.  Chat- 
Unftr,  Zoology,  vol.  9,  1884,  p.  479,  pi.  60,  fig.  11  {not  15,  16).— Sidiibotiuw, 
U«iD.  and  Proc.  Manchester  Lit,  and  Philun.  8oc,,  vol.  50,  No.  6,  1906,  p,  12, 
pi. 2,  Ogi.  0, 10;  Journ.  Quekett  Mkr. Club,  vol.  11, 1912,  p.  413,  pi.  19,  figs. 4. 5. 

Deteriptx^n. — Teet    flask-shaped,   pyriform,    keel   with    compara- 
lirdy  few,  large,  remote  tubtilations ;  body  of  test  not  greatly  com- 
pnmed;  »urfaco  ornamented  with  coarse  longitudinal  costse  ruimiug 
the  length  of  the  body  of  the  test. 
Ij««gth  0.35  to  (1.50  rara. 

DistrihuAon. — This  restricted  varietal  form  has  occurred  at  four 

rations  in  the  Nero  material  at  one  station;  542  in  1,996  fathoms 

•  Iwwn  Midway   Islands  and  Guam  and  three  stationa;    1137  in 

.'.W  falhom.i;  IIRO  in  1,907  fathoms,  and  1287  in  1,606  fathoms 

I"  twwii  Guam  and  Yokohama. 

8«W77«— Btill.  71.  t>l.  3—13 4 
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In  the  CltdUenger  report  under  this  variety  Brady  figur< 
seem  from  a  study  of  the  North  Pacific  material  to  be  two  dist 
forms.     In  plate  60,  figure  11,  b  given  a  figure  of  a  specimen  whidii 
its  essential  characters  is  very  similar  to  the  specimen  figured 
plate  16,  figure  3.     On  plate  60,  figures  15,  16  are  figured  sp» 
with  a  very  wide  keel  with  numerous  fine  tubulations  and  the  surii 
ornamented  with  very  fine  striationa  instead  of  costte.     I  find  in 
North  Pacific  material  that  this  distinction  is  met  with  in  all 
Bpecimeim   examined,    and    I   have    included   imder    Brady's  T«r.' 
tenuistriata  such  specimens  as  are  figured  here  and  selected  by  Side- 
bottom  in  his  figures  above  referred  to.     The  other  form  is  placed 
under  the  following  species. 

LAOSHA  SUBI^GENOIDES.  naw  tpadM. 

PUt«  16,  fig.  4. 

Lagma  lagenoida  (part)  H.  B,  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  IBM, 
p.  479,  pi.  60,  figH.  13,  14.— H,  B.  BHAnr,  pAKKKR,aDd  Jones,  Tfaiu  Zool, 
Soc.  London,  vol.  12,  1888,  p.  223,  pi.  44,  fig.  23.— Millbtt,  Journ,  Boy. 
Micr.  Soc,  1901,  p.  623,  pi.  14,  fig.  9  (?] 

Description. — Test  flask-ehaped,  much  compressed,  central  body  of 
tost  elongate  ovate  tapering  into  a  long,  slender  neck,  surrounded  byt 
wide  peripheral  keel  with  numeroxis  close-set,  fine  tubulations,  cenbvl 
portion  smooth,  apical  ead  of  keel  usually  but  not  always  emargiuate. 

Length  0.60  to  0.S5  mm. 

DUtrihuHon.^This,  like  L.  formosa  Schwager,  seems  to  be  I 
deep-water  species.  It  was  found  at  three  North  Pacific  statiiHu; 
AlbaiT088  D2806  in  1,379  fathoms  off  the  Galapagos  Islands;  Stn 
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north  of  Guam.  It  also  occurred  at  three  other  Nero  statiouB;  1439 
ia  1,901  fathoms  also  north  of  Guam;  1691  in  1,912  fathoms  be- 
bween  Guam  and  the  Midway  Islands,  and  166  in  1,850  fathoms 
between  the  Midway  and  Hawaiian  Islands. 

This  variety  is  characterized  by  very  fine,  often  slightly  wavy 
longitudinal  strisB,  a  type  of  ornamentation  which  seems  to  go  with 
the  broad  keel  with  fine  tubulations. 

LAOENA  FORMOSA  Schwagsr. 
Plate  11,  fig.  6. 

Lagena  formoia  Schwaoer  (part),  Novara  Exped.,  Geol.  Theil,  vol.  2, 1886,  p. 
207,  pi.  4,  figs.  19a,  19</(not  196,  19c).— H.  B.  Brady,  Rep.  Voy.  ChalUnger, 
Zoology,  vol.  9, 1884,  p.  480,  pi.  dO,  ^.  10, 18-20.— Gotta,  BuU.  Mus.  Comp. 
Zo6l.,  vol.  29,  1896,  p.  53.— Millbtt,  Joum.  Roy.  Micr.  Soc,  1901,  p.  624, 
pi.  14,  figs.  10-12.— SiDBBOTTOM,  Joum.  Quekett  Micr.  Club,  vol.  11,  1912, 
p.  414,  pi.  19,  figs.  6-9. 

Lagena  lagenoides  Eooxr  (not  Williamson),  Abh.  kOn.  bay.  Akad.  Wise.  Mtinchen, 
CI.  II,  vol.  18, 1893,  p.  335,  pi.  10,  fig.  85. 

Description. — ^Test  flask-shaped,  compressed,  body  of  test  elongate 
oval,  with  a  long,  tapering,  slender  neck,  the  central  portion  of  the 
test  immediately  surrounded  on  either  side  by  a  raised  edge  outside  of 
which  peripherally  is  a  broad  keel  with  radiating  fine  tubulations; 
apertural  and  apical  ends  of  the  central  portion  of  the  test  passing 
into  the  inner  keel  by  a  series  of  interrupted  cost®,  apical  end  of 
peripheral  keel  usually  emarginate. 

Length  up  to  1  mm.  or  more. 

Diafyibviion. — ^Brady  records  this  species  from  two  OhaUenger  sta- 
tions in  the  North  Pacific,  in  1,850  and  2,575  fathoms.  Goes  records 
it  from  Albatross  station  3399  in  the  eastern  Pacific  in  1,740  fathoms. 
I  have  found  tins  species  to  be  fairly  common  in  the  Nero  material 
from  the  region  between  Guam  and  Yokohama,  mostly  in  compara- 
tively deep  water,  the  depths  varying  from  1,417  to  2,119  fathoms. 
It  occurred  near  Guam  at  Nero  station  1464  ia  891  fathoms;  near  the 
Midway  Islands,  Nero  station  170  hi  1,990  fathoms;  station  91  in 
1,983  fathoms  and  off  the  Hawaiian  Islands,  Nero  station  10  in  2,098 
fathoms. 

This  is  a  large  and  beautifully  ornamented  species.  It  seems  to  be 
widely  distributed  in  deep  water. 

LAOENA  FORMOSA  Schwager.  var.  FAVOSA  H.  B.  Brady. 

Plate  11,  fig.  7. 

Lagena  formoea  Schwaoer,  var.  favoia  H.  B.  Brady,  Rep.  Voy.  Challenger, 
Zoology,  vol.  9, 18S4,  p.  480,  pi.  60,  fig.  21. 

Description. — ^Variety  differing  from  the  typical  in  having  two  or 
three  rows  of  reticulate  ornamentation  between  the  body  of  the  test 
and  the  peripheral  wing. 

Length  1  mm. 
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Distribution. — Described  by  Brady  in  the  Challenger  report  from 
ChaUenger  station  224  in  1,850  fathoms  in  the  weatem  part  of  the 
North  Pacific, 

UlGESA  POltMOSA  Schmtn.  v>r.  COMATA  H.  B.  Bndr. 


Lagena  formoia  ScHWAfiBR,  var.  cot 
Zoology,  vol.  9,  1884,  p.  480,  pi. 


ita  H.  B.  Brabt,  Rep.  Voy.  (fftoifcipr, 
).  %-  22. 


Description. — Variety  differing  from  the  typical  in  having  the 
body  of  the  test  striate  and  the  periphery  and  base  of  tbo  neck 
reticulate. 

Length  0.85  mm. 

Dixtrihulion.- — This  variety  was  described  by  Brady  from  Chal- 
lenger station  224  in  1,S50  fathoms  in  the  western  part  of  the  Korth 
Pacific.  The  only  North  Pacific  station  from  which  I  have  seen  this 
variety  is  Nero  1464  in  891  fathoms. 

LAOBKA  BlCASHfATA  ToqBcm,  iu.  LATBB0C08TATA.  new  nrlMf. 

Description. — Test  compressed,  ovate  in  front  view,  periphery  ot 
test  concave  with  a  keel  at  either  side,  on  each  side  of  the  body  p(»- 
tion  posteriorly  a  short,  curved,  prominent  costa,  remainder  of  bodj 
surface  smooth. 

Length  0.4  mm. 

Distribution. — Type-specimen  Cat.  No.  8553,  U.S.N.M.,  from  jVtfs 
station  1012  in  1,932  fathoms  north  of  Guam. 
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records  the  elongate  form  of  this  species  from 
SIbairo88  stations  in  the  eastern  Pacific  in  1,132  to  1,201  fathoms. 
[  have  had  specimens  from  Nero  station  2049  in  2,226  fathoms  off 
he  Hawaiian  Islands  and  from  numerous  stations  between  Guam 
ind  Yokohama,  depths  ranging  from  688  to  1,907  fathoms.  It  also 
Kscmred  at  two  Albatross  stations  off  Japan,  D4957  in  437  fathoms 
ind  D4975  in  712  fathoms. 

The  elongate  form  here  figured  has  occiured  much  more  frequently 
Alan  the  rounded  form. 

LAGENA  ORBIORTANA  (StgaauBk),  tar.  LACUHATA  (Burrowi  tnd  HoUaad). 

Plate  20,  fig.  1. 

Loffena  castrensis  H.  B.  Brady  (not  Schwager),  Rep.  Voy.  Challenger^  Zoolo^^ 

vol.  9,  1884,  p.  485,  pi.  60,  figs.  1,  2. — ^Balxwill  and  Wright,  Trans.  Roy. 

Irish  Acad.,  vol.  28  (Sci.),  1885,  p.  341,  pi.  12,  figs.  20,  21.— Eooer,  Abh. 

kan.  bay.  Akad.  Wias.  MOnchen,  Gl.  n,  vol.  18,  1893,  p.  333,  pi.  10,  ^.  1\^ 

72.— Flint,  Rep.  U.  8.  Nat.  Mua.,  1897  (1899),  p.  308,  pi.  54,  fig.  5. 
Lagena  lacunata  Burrows  and  Holland,  in  Jones,  Ffedaeont.  Soc.,  1895,  p.  205, 

pi.  7,  fig.  12. 
Lagena  orbignyarui,  var.  eattrerms  Milletf,  Joum.  Roy.  Micr.  Soc.,  1901,  p.  626, 

.     pi.  14,  fig.  20. 
Lagena  orbignyana,  var.  lacunata  Sidebottom,  Mem.  and  Free.  Manchester  Lit. 

and  Fhilos.  Soc.,  vol.  54,  No.  16,  1910,  p.  19,  pi.  2,  fig.  14;  Joum.  Quekett 

Micr.  Club,  vol.  11, 1912,  p.  416,  pi.  19,  figs.  16-18. 

Description. — ^Variety  with  the  body  portion  of  the  test  marked  by 
a  network  of  lacuna  or  pitted  areas  of  yarying  size,  usually  darker  in 
color  than  the  rest  of  the  test. 

Length  0.35  mm. 

^Distribution, — ^Brady  records  this  variety  from  the  Challenger 
Btation  south  of  Japan  on  the  Hyahv^emar-ground,  depth  345  fathoms. 
I  have  had  material  from  three  Nero  stations  between  Guam  and  Yo- 
kohama, 1154  in  1;602  fathoms,  1300  m  1,529  fathoms,  and  1310  in 
618  fathoms.  It  also  occurred  at  two  Albatross  stations  off  Japan, 
D4875  in  59  fathoms  and  D4966  in  290  fathoms,  and  at  Tuscarora 
BtatifVi  23,  lat.  21°  40'  N.;  long.  179'*  20'  E.,  in  1,964  fathoms. 

Schwager's  figure  and  description  call  for  a  specimen  with  its  orna- 
mentation made  up  of  raised  beads  on  the  body  portion  of  the  test. 
It  seems  that  a  distinction  should  be  made  between  the  raised  beads 
and  pitlike  lacun®. 

LAOSNA  ORBIORTAlf  A  (Sflcuom).  var.  COROHATA  SMebottwn. 

Plate  20,  fig.  3. 

Lagena  orbignyana  (Seouenza),  var.  ooronata  Sn>EBOTroM,  Joum.  Quekett  Biicr. 
dub,  vol.  11, 1912,  p.  416,  pi.  19,  fig.  15. 

Description. — Variety  with  the  central  area  translucent,  sur- 
rounded by  an  opaque  band,  outside  of  which  is  the  inner  keel, 
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peripherally  bordered  by  the  wider  median  keeJ,  which  is  denticulate 
about  the  basal  half  of  the  border. 

Length  of  North  Pacific  specimens  1  mm. 

DistrihuHon.^-Vound  in  the  North  Pacific  material  only  at  AlbO' 
tross  station  H2902  in  1,783  fathoms  near  the  Hawaiian  Islands. 

This  seems  to  agree  nearly  enough  with  the  above  variety  to 
warrant  its  being  placed  here.  The  opaqne  ring  is  here  deddedly 
raised  and  annular  but  the  other  characters  are  very  similar. 

LAGBNA  ORBIOHTAHA  <Secu«iu),  vsr.  CONCEKTRICA  SldebotUm. 

Plate  19,  fig.  2. 

Lagena  orhignyana  (Seottehka),   \ax.   amcentiiai  SrosBOTTOM,  Joum.  QuekMt 
Micr.  Cluh,  vol.  11.  1912.  p.  417,  pi.  IB,  fig.  23. 

Description. — Test  compressed,  but  umbonate,  median  keel  wdl 
developed,  inner  keel  less  prominent;  body  portion  ornamented  by 
concentric  costte,  apertural  end  bluntly  pointed. 

Length  0.6  mm. 

Distribution. — Figured  specimen  from  jVero  station  1464  in  891 
fathoms  off  Guam. 

Although  more  umbonate  than  shown  in  the  figure  referred  to 
above,  this  specimen  has  all  the  essential  charactera  of  this  variety- 

LAOBKA  ORBIOItYAaA  (S^Dcniil),  m.  CLATmtATA  H.  B.  Bnij. 

Plato  11,  fig.  4. 
la  cJathrala  H.  B.  Bkady,  Eep.  Toy.  Challenger,  Zoology,  vol.  9, 1884,  f 
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between  the  two  keels  regularly  crenulated,  apertural  end  with  a 
short  broad  neck,  truncate. 

Length  0.35  mm. 

DisiribfUion. — ^Type-specimen,  Cat.  No.  8542,  U.S.N.M.,  from  Alba- 
tross station  H4878  in  84  fathoms  off  Japan.  It  also  occurred  at 
Albatross  station  D4957  in  437  fathoms;  also  off  Japan  and  Nero 
station  1464  in  891  fathoms  off  Guam. 

This  variety  seems  rather  distinctive. 

LAGSNA  ORBIGRTANA  (Segoena),  var.  ALATA,  vaw  varlotj. 

Plate  23,  fig.  1. 

Description. — ^Variety  with  the  central  portion  smooth,  except  at 
the  border,  where  it  is  r^ularly  pitted,  peripheral  keel  extended 
outward  into  a  very  broad,  thin  keel  extending  about  the  entire  test 
from  the  aperture,  radiately  striate,  basal  border  tending  to  become 
denticulate. 

Length  0.45  mm. 

Distribution. — ^Type-specimen,  Cat.  No.  8543,  U.S.N.M.,  from  Alba- 
tross station  D4953  in  1 ,350  fathoms  off  Japan. 

This  seems  to  be  different  from  any  of  the  previously  described 
varieties  of  tliis  species. 

LAGENA  FAVOSO-PUNCTATA  H.  B.  Bndjf, 
Plate  11,  fig.  6. 

Loffena  favoso-puncUUa  H.  B.  Brady,  Quart.  Joum.  Micr.  Soc.,  vol.  21,  1881, 
p.  62;  Rep.  Voy.  Challenger^  Zoology,  vol.  9, 1884,  p.  473,  pi.  68,  fig.  36;  pi.  69, 
fig.  4;  pi.  61,  fig.  2.— Egobr,  Abh.  k6n.  bay.  Akad.  Wias.  Mflnchen,  Cl.  ii, 
vol.  18, 1893,  p.  326,  pi.  10,  fig.  98.— Bago,  Proc.  U.  S.  Nat.  Mus.,  vol.  34, 
1908,  p.  140. 

Description. — ^Test  ecto-  or  entosolenian,  shape  variable;  surface 
areolated  or  reticulated,  with  a  conspicuous  orifice  or  perforation  in 
the  middle  of  each  area  or  depression. 

Length  0.34  mm.  or  less. 

Distribution. — ^The  only  North  Pacific  records  for  this  species  are 
those  given  by  Bagg,  H4590  in  978  fathoms  and  H4694  in  865  fath- 
oms off  the  Hawaiian  Islands. 

LAGENA  TRIOOnO-BCARGIIf  ATA  Puker  and  JooM 
Plate  14,  figs.  3,  4. 

Lagena  trigontHnarginata  Pabkxr  and  Jones,  Fhilos.  IVans.,  vol.  156,  1865,  p. 
S4S,  pi.  18,  figs,  la,  &.— -Wright,  Proc.  Belfast  Nat.  Field  Club,  187&-77,  App., 
p.  104,  pi.  4,  figs.  8a,  &. — H.  B.  Br&dt,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 
1884,  p.  482,  pi.  61,  figs.  12, 13. 

Description. — Test  ovate  or  pyriform,  trifacial,  the  angles  of  the 
test  ornamented  by  a  marginal  beading  with  an  acute  edge  often 
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eubcarinate,  or  smooth  and  without  the  beading,  occasionalij  rounded 
and  not  di-^tinctly  carinate,  aperture  rounded. 

Length  0.35  mm. 

DistribtUion. — Brady  records  this  species  from  one  North  Pacific 
Challenger  et&tion,  241  in  2,300  fathoms. 

This  has  by  some  authors  been  referred  to  L.  orbiffnyana  as  a 
variety. 

Subfkmily  3.    N^OTtOS A-Hm^JEl. 
Test  polythalamous;  chambers  arranged  in   a  straight,   arcuate, 
planospiral  or  uncoiling  series,  apertures  either  radiate  or  with  a  neck 
and  phial  ine  Up. 

Genus  NODOSARIA  Lamarck.  1812. 

NodotarialiAitAKCKitype.  N.  nipAanuCrum  (LiiuiEeus),  (EKtrntCoimZool..  till, 

p.  121;  Hiet.  Anim.  Sans  Vert.,  vol.  7,  1822,  p.  5Be.~H.  B.  Boadt,  Rep. 

Voy.  Challmger,  Zoology,  vol.  9, 1884,  p.  188. 

Description. — Test  composed  of  a  straight  or  arcuate  series  of 

chambers,  either  loosely  joined  together  by  stolons  or  close-set  and 

overlapping   or   various   forms   between;  surface  smooth   or  om*- 

mented;  aperture  either  radiate  or  with  a  definite  neck  and  puialiiu 

Up. 

In  this  genus  both  microspheric  and  megalospheric  forms  occur, 
In  some  species  the  megalospheric  proloculum  is  the  largest  chamber 
of  the  series  and  none  of  the  following  chambers  attain  so  lai^  ft 
diameter.  In  the  microspheric  form  the  proloculum  is  very  sniall 
and  the  chambers  gradually  increase  in  size. 
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ihowB  that  the  two  are  synonymous.  At  present  Montfort's  poorly 
executed  figures  make  it  impossible  to  determine  his  species  with 
certainty  without  such  an  examination  of  types,  and  at  present  this 
is  impossible. 

NODOSARIA  (OLANDULIlfA)  ROTUNDATA  (Rmtn). 

Plate  28,  fig.  6. 

Olandidina  rotundata  Rsuss,  Denkschr.  Akad.  WIbs.  Wien,  vol.  1,  1849,  p.  366, 
pi,  46,  fig.  2. 

Nodowria  (Qlandulina)  rotundata  H.  B.'  Brady,  Rep.  Voy.  Challenger^  Zoology, 
vol.  9,  1884,  p.  491,  pi.  61,  figs.  17-19.— Funt,  Rep.  U.  S.  Nat.  Mub.,  1897 
(1899),  p.  308,  pi.  64,  fig.  6.— Molbtt,  Joum.  Roy.  Micr.  Soc.,  1902,  p.  510. 

Description, — ^Test  oval  or  subovate,  broadest  in  the  middle,  com- 
posed of  few  chambers,  apical  end  broadly  rounded,  without  spines, 
apertural  end  more  elongate,  aperture  with  radiate  lines  about  the 
margin;  last-formed  chamber  occupying  one-half  or  more  of  the 
visible  test. 

Length  1  to  2  mm. 

Distnbviion. — This  species  has  not  previously  been  recorded  from 
the  North  Pacific.  I  have  found  it  at  Albatross  station  D4807,  off 
Japan,  in  44  fathoms. 

Millett  raises  the  question  as  to  whether  this  and  N.  laevigata  are 
microspheric  and  megalospheric  forms  of  a  single  species. 

In  the  figured  specimen  the  last-formed  chamber  occupies  rather 
more  than  usual  of  the  surface  of  the  test. 

NODOSARIA  (OLANDUUNA)  LASVIOATA  d'Orblgny. 

Plate  24,  figs.  1,  2. 

"Comu  Hammonis  erectum  globodus''  Plancus,  Conch.  Min.,  1739,  p.  16,  pi. 
13,  fig.  1. 

Nodotana  (Glandulma)  laevigata  d'Orbiony,  Ann.  Sci.  Nat.,  vol.  7,  1826,  p.  252, 
pi.  10,  figs.  1-3. — Parker  and  Jones,  Philos.  Trans.,  vol.  155, 1865,  p.  340, 
pi.  13,  fig.  1.— H.  B.  Bradt,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884, 
p.  490,  pi.  61,  figs.  20-22.— Burrows,  Sherborn,  and  Bailey,  Joum.  Micr. 
Soc.,  1890,  p.  656,  pi.  19,  figs.  14,  15.— Gofis,  Kongl.  Svensk.  Vet.  Akad. 
Handl.,  vol.  25,  No.  9,  1894,  p.  71,  pi.  13,  figs.  702,  703,  705,  707,  709;  Bull. 
Mus.  Comp.  Zo61.,  vol.  29,  1896,  p.  59.— Flint,  Rep.  U.  S.  Nat.  Mus.,  1897 
(1899),  p.  308,  pi.  65,  fig.  3.— Millett,  Joum.  Roy.  Micr.  Soc.,  p.  509,  pi.  11, 
fig.  1.— Baoo,  Ptoc.  TJ.  S.  Nat.  Mus.,  vol.  34,  1908,  p.  143. 

Olandulina  laevigata  d'Obbiony,  For.  Foss.  Bass.  Tert.  Vienne,  1846,  p.  29,  pi.  1, 
figs.  4,  5. — BoRNEMANN,  Zeltschr.  deutsch.  Geol.  Gess.,  vol.  7,  1855,  p.  320, 
pi.  12,  fig.  8.— Nbugeboren,  Denkschr.  Akad.  Wiss.  Wien,  vol.  12,  1856, 
p.  67,  pi.  1,  figs.  3,  4.— Haeusler,  Neues  Jahrb.  !Qr  Min.,  1887,  p.  189,  pi.  5, 
fig.  29.— EooBR,  Abh.  kOn.  bay.  Akad.  Wiss.  MQnchen,  Gl.  n,  vol.  18,  1893, 
p.  336, 339,  pi.  11,  fig.  31.— Silvbstri,  Mem.  Pont.  Accad.  Nuovi  lincei,  vol. 
17, 1900,  p.  248,  pt.  6,  figs.  41,  49. 

Description. — ^Test  fusifomii  very  broad  in  the  middle,  tapering 
rapidly  toward  either  end ;  apical  end  usually  with  one  or  more  spines ; 
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chambers  few,  embrftcing,  the  Iftst-formed  one  making  up  two-thirds 
or  more  of  the  visible  test,  auturea  flush  but  marked  by  a  distinct 
fine  line;  apical  end  somewhat  rounded,  usually  with  radiate  lines 
about  the  aperture;  wall  smooth. 

Length  2  mm.  or  more. 

Distribution. — Brady  records  this  species  from  the  North  Pactfil 
in  7-95  fathoms.  The  latter  depth  represents  the  ChaUenger  station 
off  the  Philippines.  Gogs  records  it  at  four  AUxUrose  stations  in  Ibe 
eastern  Pacific,  D337I  in  770  fathoms,  D3375  in  1,201  fathoms,  D3376 
m  1,132  fathoms,  and  D3407  in  SS5  fathoms.  Bagg  records  it  from 
three  stations  off  the  Hawaiian  Islands,  Alhatross  D402S  in  275-368 
fathoms,  114555  in  1,398  fathoms,  and  H4696  in  367  fathoms.  I 
have  had  material  from  the  western  portion  of  the  region,  Alhatns 
D4843,  off  the  coast  of  Korea  in  100  fathoms,  bottom  temperatiue 
39.9°  F. 

R0D05AIUA  CALOMORPHA  ReuH. 

Plale  25,  fig.  e. 
Sodo*ana  calomor-pha  Reubb,  Denkachr.  Akad.  Wisa.  Wien,  vol.  25,  1S65,  p.  IS, 
pi.  1,  figB.  15-13.— Terrioi,  Atti  Accad.  Pont.,  ann.  33, 1880,  p.  178,  pl.l,fig. 
7— H.  B.  Bhadt,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884,  p.  497,pl.61, 
figB. 23-27,^H.  B.Brady, Parker, and  JONEB,TranH,Zool.Soc. London, toL 
12, 1888,  p.  223,  pi.  44,  figB,  1.  47— Bukbows,  Sskrbor*!,  and  Bailet,  Joun. 
Eoy.  Micr.  Soc„  1890,  p.  566,  pi.  9,  fig.  21,— Tekbioi,  Mem. Com.  Geol.  ittlit, 
vol.  4,  1B91,  p.  78,  pi.  2,  fig.  6.— Chaster,  First  Rep.  Southport  Soc.NiL 
Sci,,  1890-1891  (1892),  p.  63,  pi.  1,  fig.  12.— Eqqkr,  Abh.  kftc.  bay.  Abi 
Wiss.  MOnchen,  CI.  ii,  vol.  18,  1893,  p.  340,  pi.  11,  figs.  21,  26.— GoEs,  Kon^ 
Svenek,  Vet.  Akad.  Handl,,  vol.  26,  No.  9,  1864,  p.  72,  pi.  13.  figs.  712, 713- 
MoRTOK,  Pfoc.  Portland  Soc.  Nat.  Hi«.,  vol.  2,  1897,  p.  118,  pi.  1,  fig.fl.- 
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HODOSARIA  8IMFLXZ  SIhMtri. 

Plate  28,  fig.  5. 

Nodotana  aimplex  Silyestri,  AtU  Accad.  Gioenia,  Catania,  ser.  3,  vol.  7,  1872, 
p.  96,  pi.  11,  figs.  268-272.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology, 
vol.  9,  1884,  p.  496,  pi.  62,  figs.  4,  5,  and  6?— Eooer,  Abh.  kOn.  bay.  Akad. 
Wifls.  Mflnchen,  CI.  n,  vol.  18,  1893,  p.  340,  pi.  11,  fig.  6.— Flint,  Rep. 
U.  S.  Nat.  Mus.,  1897  (1899),  p.  309,  pi.  55,  fig.  2. 

Description. — ^Test  composed  of  two  or  more  chambers,  the  initial 
duunber  globular  with  a  short  spine  at  the  base,  the  second  pyriform 
vnth  a  well  drawn  out  neck  and  radiate  aperture;  wall  smooth, 
sutures  well  depressed. 

Length  about  1  mm. 

Distribution. — ^There  are  no  previously  published  records  for  this 
species  in  the  North  Pacific.  The  only  record  I  have  is  Albatross 
D2806  off  the  Galapagos  Islands  in  1,379  fathoms.  The  specimen 
obtained  here  is  very  typical,  like  Silvestri's  figures  and  like  fig.  4 
of  the  Challenger  report. 

IfODOSARIA  FTRX7LA  d'Orblfny. 

Plate  26,  figs.  IS. 

"Oithoceras  Monile"  Soldani,  Testaceographia,  vol.  2,  1798,  p.  35,  pi.  10, 
figs.  6,  c. 

Nodoearia  pynda  d'Orbignt,  Ann.  Sci.  Nat.,  vol.  7,  1826,  p.  253,  No.  13. — 
Williamson,  Rec.  Foram.  Great  Britain,  1858,  p.  17,  pi.  2,  fig.  39.— H.  B. 
Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  497,  pi.  62,  figs,  10- 
12. — ^Balkwill  and  Wright,  Trans.  Roy.  Irish  Acad.,  vol.  28,  1885,  p.  343, 
pi.  12,  fig.  23. — ^H.  B.  Brady,  Parker,  and  Jones,  Trans.  Zool.  Soc.  London, 
vol.  12,  1888,  p.  223,  pi.  44,  fig.  2.— Eooer,  Abh.  k5n.  bay.  Akad.  Wiss. 
Mflnchen,  CI.  n,  vol.  18. 1893,  p.  346,  pi.  11,  figs.  14, 15.— Flint,  Rep.  U.  S. 
Nat.  Mus.,  1897  (1899),  p.  309,  pi.  55,  fig.  4.— Millbtt,  Joum.  Roy.  Micr. 
Soc.,  1902,  p.  514. 

Deeeription. — ^Test  elongate,  very  slender,  composed  of  numerous 
chambers,  either  in  a  straight  or  slightly  curved  line,  pyriform  in 
ahape  with  long  tapering  necks;  surface  smooth,  chambers  varying 
little  in  size;  proloculum  extended  backward  in  a  long  drawn  out 
point. 

Length  up  to  8  mm. 

Distribution. — ^Brady  records  this  species  at  two  Challenger  sta- 
tioDS,  95  fathoms  off  the  Philippines  and  the  ^^aZonerrui-groimds 
off  Japan,  345  fathoms.  Gogs  had  specimens  which  he  records  under 
N.  monUe  from  two  Albairosa  stations,  D3375  in  1,201  fathoms  and 
D3431  in  995  fathoms,  in  the  eastern  Pacific.  I  have  seen  only  broken 
ipecimens  in  the  material  examined  from  AUnUross  station  D4891,  off 
Japan,  181  fathoms,  bottom  temperature  60.2°  F.,  and  D4807,  off 
Japan,  in  44  fathoms. 
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Specimens  are  rarely  obtained  in  an  entire  condition  due  to  the 
delicacy  of  the  connecting  stolonlike  necks.  It  is  a  species  of  com- 
paratively shallow  and  comparatively  warm  water  from  the  recorda 
available. 

KODOSASIA  PTBULA  d'OrblE<V.  m.  SEHDtTIOOSA  a-OMpn. 


Nodo$aria  semirugosa  d'Orbiony,  Forara.  Foaa.  Baaa.  Tert.  Vienne,  1848,  p.  M, 

pi.  1,  figB.  20-23.— MiLLETT,  Joum.  Roy.  Micr.  Soc.,  1902,  p.  515,  pi  11, 

fig.  5. 
Nodotaria  No.  35,  von  Schucht,  Foiam.  Septarien  Thooee  von  Pietcpuhl,  UTP, 

p.  24,  pi.  7,  fig.  20. 
Nodoiaria  stipilala  Beusb,  var.  coitulata  Beitsb,  Sitz.  Akad.  Wt».  Wien,  vtA.tl, 

Abth.  1,  1870.  p.  471. 
Nodoiaria  eoattilata  H.  B.  Bhadt,  Rep.  Voy.  Challenger.  Zoology,  vol.  9,  18M, 

p.  515,  pi.  «3,  figB.  23-27.— Flint,  Bep.  U.  8.  Nat.  Mua.,  1897  (1890),  p.  31^ 

pi.  58,  fig.  1. 

Description. — Similar  to  typical  Nodoaaria  pyrula,  but  with  the 
basal  portion  of  each  chamber  with  several  costse  and  alternating 
depressions. 

Distribution-. — Brady  records  this  species  at  the  CkaUenger  station 
off  the  Philippines  in  95  fathoms.  I  have  it  from  Albatross  P4807 
in  44  fathoms  off  Japan.  From  material  examined  it  seems  that 
this  is  but  a  variable  form  of  JV.  pynHa  and  frequently  occurs  with 
it  in  tropical  and  subtropical  waters.  Millett  is  certainly  right  in 
referring  this  form  to  N.  semiTugosa  d'Orbigny, 
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1I0D08ASIA  PAUPBRATA  (d'OiMgiiy). 
Plate  25,  fig.  7. 

Dentalina  pauperata  d'Orbigny,  For.  Foas.  Bass.  Tert.  Vienne,  1846,  p.  46,  pi.  1, 
figs.  57,  58. — BoRNBMANN,  Zeitschr.  deutsch.  geol.  Gcs.,  vol.  7, 1855,  p.  324, 
pi.  13,  fig.  7. — H.  B.  Brady,  Ppoc.  Somerset  Arch,  and  Nat.  Hist.  Soc.,  vol. 
13,  1867,  p.  108,  pi.  1,  fig.  14. 

Nodosaria  pauperata  H.  B.  Bradt,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884, 
p.  500,  woodcuts  figs.  14a,  6,  c. — Gotts,  Eongl.  Svensk.  Vet.  Akad.  Uandl., 
vol.  25,  No.  9,  1894,  p.  68,  pi.  12,  figs.  682-688  [part];  Bull.  Mus.  Comp. 
Zo5l.,  vol.  29,  1896,  p.  61.— Bago,  Ptoc.  U.  S.  Nat.  Mus.,  vol.  34, 1908,  p.  144. 

Description. — ^Test  comparatively  short,  slightly  arched,  tapering, 
composed  of  a  few  chambers,  cylindrical  in  the  early  portion,  later 
chambers  more  inflated;  apical  end  usually  with  a  short  spine;  aper- 
tural  end  slightly  prolonged. 

Length  2  mm. 

DistribiUion. — Go3s  records  rather  poor  examples  of  this  species 
from  three  Albatross  stations  in  the  eastern  Pacific,  D3363  in  978 
fathoms,  D3376  in  1,132  fathoms,  and  D3399  in  1,740  fathoms. 
Bagg  records  it  from  the  vicinity  of  the  Hawaiian  Islands  at  two  Alba^ 
tross  stations,  D4000  in  104-213  fathoms  and  D4025  in  275-368 
fathoms.  These  specimens  also  are  not  typical,  one  broken  one  being 
here  figured.  It  is  not  mucronate  and  the  apertural  portion  is 
broken  away. 

NODOSASIA  ABT8SORUM  H.  B.  Bndy. 

Plate  28,  fig.  7. 

Nodomria  (?)  dbyswrum  H.  B.  Bradt,  Quart.  Joum.  Micr.  Sci.,  vol.  21,  1881,  p. 
63;  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  504,  pi.  63,  figs.  8,  9.— 
Egqer,  Abh.  kOn.  bay.  Akad.  Wise.  MOncheu,  Cl.  n,  vol.  18,  1893,  p.  342, 
pi.  11,  fig.  11  [?]. 

Description. — ^Test  elongate,  composed  of  several  chambers,  straight 
or  slightly  arcuate,  chambers  inflated,  subspherical,  sutures  much 
depressed,  surface  smooth,  apical  end  broadly  rounded,  with  a  group 
of  short  acicular  spines;  aperture  at  the  end  of  a  short  neck,  with  a 
phialine  lip. 

Length  up  to  4  mm. 

Distribution. — ^This  species  has  not  previously  been  recorded  in  the 
North  Pacific.  I  have  it  from  two  stations,  Nero  1302  in  1,331 
fathoms  and  1867  in  2,311  fathoms  in  the  western  Pacific.  The 
figured  specimen  from  the  first  station  is  evidently  broken,  showing 
but  the  two  early  chambers.  The  specimen  from  the  second  station 
18  also  broken,  but  composed  of  eight  chambers,  and  except  for  the 
larger  number  of  chambers  and  broken  lip  is  very  similar  to  Brady's 
figures  in  the  Challenger  report. 

lis  seema  to  be  a  rare,  deep-water  species. 
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Nodotaria  prtmrna  Silybstri,  Atti  Accfld.  Gioenia,  Cktamii,  aer.  3,  vol.  7, 181^ 
p.  63,  pi.  6,  figs.  138-147.— H.  B.  Bbast,  Kep.  Voy.  CSkiOm^,  ZonlgQr, 
vol.  9,  1884,  p.  fill,  pi.  64,  fig.  15.— FoBKunn,  Mom.  Accad.  Bd.  Bokpa, 
ser.  5,  vol.  4,  ISU,  p.  206,  pi.  1,  %.  3S-8S.— Hour,  Jotim.  Boy.  lOct.  BiL, 
1902,  p.  619,  pi.  11,  fig.  9. 

DeacrijOion. — ^Test  composed  of  few  diainbera,  Tuua&7  two,  with 
severBl  costs,  apical  end  often  apinose;  aperture  at  the  end  of  a  ttibih 
lar  neck. 

Length  1  mm. 

Distriiuium. — ^Brady  rec(ml3  this  apedes  from  two  North  Fadfis 
stations,  o£f  the  Philippines  in  95  fathoms  and  from  the  coral  reeb 
of  Honolulu,  Sandwich  Islands,  in  40  fathoms.  I  have  seen  no  nuU- 
lial  which  can  Dot  be  referred  to  other  spedes  as  young  specimem. 

irODOSASIA  BAIHCULA  (Unium). 

"Coma  Hammonu  erectum  "  Pluocits,  Conch.  Hin.,  1739,  p.  14,  pi.  1,  fi|.  6. 

JWnuiliM  Todiada  Iwtijtva,  Syit.  Nat.,  ed.  12, 1767,  p.  1164,  2S6;  (Omelin'i}  <d. 
13, 1788,  vol.  1,  pt.  6,  p.  3373,  No.  18.— HoMUOtr,  Test.  Bat.,  ISDS,  p. 
197,  pi.  6,  fig.  4. 

Nodotaria  nuKeula  d'Orbiont,  Ann.  Bci.  Nat.,  vol.  7, 1SZ6,  p.  262,  No.  3;  IfodNt^ 
No.  1.— H.  B.  Bk<u>y,  Proc.  Somereet  Arch,  and  Nat.  Hist.  Soc.,  vol.  U,  i 
1867,  p.  lOe,  pi.  1,  fig.  i;  'Rep.  Voy.  ChaOenger,  Zoology,  vol.  9, 1884,  p.  W,  ! 
pi.  61,  figs.  28-31.— Shesborm  and  Chapman,  Journ.  Boy.  Uicr.  Soc.,  U8I, 
p.  746,  pi.  14,  fig.  24.— GoSs,  Bull.  Uus.  Comp.  ZoOI.,  vol.  29, 1896,  p.lO.- 
FUNT,  Rep.  U.  S.  Nat.  Miu.,  1897  (1899),  p.  309,  pi.  65,  fig.  l.^lOUT^ 
Joum.  Boy.  Micr.  Soc.,  1902,  p.  613. 

Description. — Test  elongate,  composed  of  three  or  four  diambos, 
with  but  slightly  depressed  sutures,  wall  smooth,  apical  end  witli  t 
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Distributian. — ^Brady  records  this  species  at  the  Challenger  station 
off  the  Philippines  in  95  fathoms.  I  have  had  material  from  three 
stations,  Tuscarara  2,  lat.  21°  07'  N.,  long.  158*"  14'  W.,  in  1,468 
fathoms,  and  Anatross  D4843  in  100  fathoms  and  D4979  in  943 
fathoms.  The  bottom  temperatures  at  these  two  stations  were  39.9° 
and  36.4°  F.,  respectively. 

In  some  ways  this  species  is  intermediate  between  N.  pyrula  and 
A',  soluia,  and  may  be  only  a  variety  of  the  former.  The  peculiar 
dark  appearance  of  the  clear  portions  is  rather  distinctive. 

HODOSARIA  SOLTTTA  (Rmui). 
Plate  26,  figs.  9-11. 

DerUalina  toluta  Rbuss,  Zeitochr.  deutsch.  gcol.  Ges.,  vol.  3, 1851,  p.  60,  pi.  3, 
figs.  4a,  6.— Stache,  Novara  Exped.,  Geol.  Thoil,  vol.  1,  1864,  p.  203,  pi.  22, 
fig.  29. — Hantken,  Mitth.  Jahrfo.  Ung.  Geol.  Anstalt.,  vol.  4,  1875,  p. 29, 
pi.  2,  figs.  2,  14. 

Nodosaria  ioluta  Bornemann,  Zeitschr.  deutsch.  geol.  Ges.,  vol.  7,  1855,  p.  322, 
pi.  12,  fig.  12.— Reuss,  Denkschr.  Akad.  Wiss.  Wien,  vol.  25,  1865,  p.  131, 
pi.  2,  figs.  4-8.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884, 
p.  503,  pi.  62,  figs.  13-16;  pi.  64,  fig.  28.— Sherborn  and  Chapman,  Journ. 
Roy.  Micr.  Soc.,  1886,  p.  746,  pi.  14,  figs.  25,  26. — Burrows,  Sherborn, 
and  BAU.EY,  Journ.  Roy.  Micr.  Soc.,  1890,  p.  557,  pi.  9,  fig.  26. — Chapman, 
Journ.  Roy.  Micr.  Soc.,  1893,  p.  587,  pi.  8,  fig.  26. — Go£s,  Kongl.  Svensk. 
Vet.  Akad.  Handl.,  vol.  25,  No.  9,  1894,  p.  70,  pi.  12,  fig.  690;  Bull.  Mus. 
Comp.  Zo6l.,  vol.  29, 1896,  p.  62.— Flint,  Rep.  U.  S.  Nat.  Mus.,  1897  (1899), 
p.  310,  pi.  56,  fig.  3. — ^MnxETT,  Journ.  Roy.  Micr.  Soc.,  1902,  p.  516. — Baoo, 
Proc.  U.  S.  Nat.  Mus.,  vol.  34, 1908,  p.  144. 

Description. — ^Test  elongate,  somewhat  arcuate,  comparatively 
stout,  composed  of  rather  few  globular  or  ovate  chambers,  inflated, 
sutures  much  depressed,  aperture  radiate  wdth  an  acute  neck,  apical 
end  often  with  a  short  spine;  wall  of  the  distal  portion  of  the  chamber 
smooth,  the  proximal  half  of  each  chamber  usually  roughened,  often 
conspicuously  so,  sometimes  faintly  striate;  color  chalky  white, 
opaque. 

Length  up  to  6  mm.  or  more. 

Distribution. — Goes  recorded  this  species  from  the  eastern  Pacific 
at  three  Albatross  stations,  D3375,  in  1,201  fathoms;  D3376,  in  1,132 
fathoms ;  and  D3407,  in  885  fathoms.  Flint  records  it  from  Albatross 
station,  D2805,  in  51  fathoms,  Panama  Bay,  and  Bagg  from  one 
AB)atross  station,  H4964,  in  865  fathoms,  off  the  Hawaiian  Islands. 
The  only  stations  from  which  I  have  had  material  are,  Nero  1298, 
in  1,711  fathoms,  off  Japan,  and  Albatross  D4957,  in  437  fathoms, 
also  off  Japan. 
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aODOGASU  BADBBIAHA  Keniebgno. 

PUtc  25,  fig.  4. 
Jfodoiaria   haueriana  Neugbbohen,  Vorh.  MittL.  sieb.  Ver.  Nat.,  vol.  3, 1S5J, 
p.  39,  pi.  1,  figB.  S,  9.— EooEK,  Abh,  k6n.  bay,  Afcad.  Wiss.  MOncbeniCl.n, 
vol.  18,  1833,  p.  341,  pi.  11,  figH.  1,  25. 
Description. — Test  elongate,  tapering,  composed  of  few  ehambera, 
elongate  pyriform,  sutures  much  depressed,  wall  smooth,  apertun! 
end  of  last  formed  chamber  very  tapering, 
length  about  1.50  mm, 


Distrihution.—'EggeT  records  this  species  off  West  Australia, 
specimen  here  figured  is  from  Albatross  station  D4966,  off  JaptDjj 
290  fathoms,  bottom  temperature  44.1°  F. 

nODOSAaiA  COMMUNIS  d*OtblcoT. 

F]ate2g,  figs.  1,2. 


i'Orbiqnt,  Adq.  Sci.  Nat.,  vol.  7,  IS26,  p.  2S4, 
ol.  4,  1840,  p.  11, 


j'Obbiont,  Mm.  Soc.  G6ol.  France, 


Nodowria  {Denlalxna) 
No.  35. 

DerUalina 

pi.  l.flg.  4, 

Nodoiaria  eommunia  Reuss,  Veret.  Bdhm.  Kreid.,  pt.  1,  1845,  p.  28,  pi.  Uf, 
21.— n.  B.  Brady,  Rep.  Voy.  Chall«nga;  Zoology,  vol.  9,  1884,  p.  I 
pi.  62,  figs,  19-22.— BtrBRoWff,  Shbrbobn,  and  B&ilet,  Joum.  Roy.  K 
Soc.,  1890,  p.  557,  pi.  9,  fig.  27.— Chaphak,  Joura.  Roy.  Micr.  S«.,U 
p.  590,   pi.  9,    fig.  1.— EaoKR,  Abh.  k<5n.  bay.  Akad.  Wisa,  Hlbidiea, 
CI.  n,  vol.  18,  1893,  p.  342,  pi.  11,  figs.  22-24.— GoBa,  Kongl.  SvemtT* 
Akad.  Handl.,  vol.  25,  No.  9,  1894,  p.  67,  pi.  12,  figs,  667-871;  BuU." 
Corap.  Zo61.,  vol,  29, 1890,  p.  61,  pi.  fl,  fig,  1,— Funt,  Eep.  U.  8.  Hat: 
1897  (1899),  p.  310,  pi.  56,  fig.  2.— Millbtt,  Joum.  Roy.  Micr.  Soc, 
p.  622,— Baog,  Proc.  U.  S.  Nat.  Mus.,  vol.  34, 1908,  p.  142. 


^^^^^^V        rOBAaOKIFKIlA   OP    NOBTH    PAdPIC   C>CEaN-.  ^^^^H 

^^^^^^B  frnrminiB  fnimirmn  rnmii^  ^^^^^^^H 

^^^^F  PUW  27.  Ip.  1-4.  ^^^^^H 

"OrtbortaMUA  filUonnw  aut  npinuM"  SouAin,  TMlac«agnpku,  toL  2,  1T9S, 

p.  3.%  pi.  10,  6g.  e. 
o^Morin /tltfomU  d'Okbiokt,  Ann.  Set.  KkL,  nL  7,  IKSG,  p.  253,  No.  14.— 

H.  B.  tiuAOr,  Bep.  Voy.  CiiaUtaga^.  Zoology,  vol.  9. 18S4,  p.  SOD,  pL  63,  figs. 

S^.— Fldtt,  R«p.  U. S.  Nm.  Miu..  1887 C18S9}.  p. 310.  pi. 6&. fig.a.~Mnj.nT. 

Jocira.  Ray.  Hicr.  Sac.,  IMC,  p.  523. 
mAtJuu  JUi/onnu  Parkkr,  Jonb«.  and  H.  B.  Bkadv.  Ann.  Ui^.  Xkl.  Hisl., 

■er.  4.  vuL  S,  1871,  p.  IM,  pi.  e,  fig.  48. 

WJ)e9enptum. — Test  eluogate,  slender,  arcuate,  chanibej-s  uumerous, 
iptica]  or  ovate,  elotigale,  tumid,  sutures  usually  oblique,  cham-'l 
tB  iacn-asiiic  iu  letigih  toward  the  apertural  end,  aperture  radiate 
jhthr  ecc.entric;  wall  smooth. 
■X<iogih  up  lo  &  mm. 

T  DUtrUnttion. — Brady  in  the  ChcUengrT  report  mentions  thJa  spe- 
B  u  bviii^  found  iu  the  North  Pacific,  but  atations  are  not  given. 
Wve  had  material  from  the  following  slaltons:  .-l/frofrcMW  D3608  in 
I  fathomH;  inat^^-iul  from  stomachs  of  holuthuri&ns.  D4900,  in  l.tO 
boms  off  Japan;  .Vera statiuo  1466,  m^arGuam,  in 234  fathoms; and 
troro  station  11, in 437  fathoms,  lat.33° 46' X.;  long.  140"  2I'E. 
Kimens  are  easily  broken  and  complete  specimens  seem  to  be 

ItODOSUtU  BOBHSM  <Wi^iliiMtf. 

Plale  34.  fig*.  4-«. 

,  J)«nJteiiiu  nemm  .N'kuoebokkx,  Denkscfar.  Akul.  Win.  Wira,  vol.  12, 1868.  p. 82, 
pi.  2,  6pi.  13-17. 
MtMonb  rormtri  Rscmi,  8itx.  Akad.  Win.  Wien,  vnl,  82,  1870,  p.  475.— ton 
Sc-MUCirr,  Komn.  S«pt«n«n  Thonos  von  Ptetzpuh),  1870,  pi.  ID,  Gge.  21,  22, 
24,-11.  B.  hxJitn.  R«9.  Vi>y.  Challe7%ger.  Zootomy,  vol.  8,  1884,  p.  50ft,  pL 
63,  fig.  1.— FuNT,  Bep.  U.  S.  Nal.  Uus.,  1897  (UM),  p.  310,  pi.  56,  %  5. 

KripHtm. — Test  elongate,  somewhat  arcuat«,  coniparalively 
bl,  composed  of  few  chambem,  early  ones  with  little  inflation,  Iat«r 
I  aomewhal  inflated,  apical  end  rounded,  sutures  oblique,   wall 

nth. 

igth  up  to  4.5  mm. 

(n^ton.^Ba|g;  records  this  species  from  one  AlhalToss  station 
»  Hawaiian  IsIumIs,  H45f>6,  in  572  fathoms.     I  have  had  ninte- 
_     I  frv>m  three  Nrro  stations.  10,  near  tho  Hawaiian  Ialand.4,  in  2,098 
fathoms;  201,  near  Midway  lalands.  in  i.033  fathoms;  and  990,  near 
3uani,  iu  SSQ  fathoms. 

'nie  specks  ts  not  well  distinguished  from  iV.  communit  and  soenis 
■•<  lie  intemieilialo  Iwtween  this  and  N.  mttcronata. 
aSBTT— BoU.  Tl.  pt  >-13 5 
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NODOSASU  COnSOBBmA  (d'OiMiDT).  Mr.  BIIACIATA  (Kmm). 

Plate  27,  fig.  9. 

DenUdina  emadata  Revss,  Zeitachr.  deutoch.  geol.  Om.,  vol.  S,  1851,  p.  63,  pi.  3, 
fig.  9. 

Nodomtna  (D.)  coMobrina,  var.  emadata  Rsvaa,  Denlochr.  Akad.  Win.  Wien, 
vol.  2S,  1865,  p.  132,  pi.  2,  figs.  12, 13.— H.  B.  Brast,  Rep.  Voy.  Cialkngv, 
Zoology,  vol.  9, 1884,  p.  502,  pi.  62,  fige.  25,  26.— Funt,  Rep.  TJ.  S.  Nat.  Uua., 
1897  (1899),  p.  310,  pi.  56,  fig.  1.— Baoo,  Ftoc.  U.  8.  Nat.  Mas.,  vol.  34,  IBOB, 
p.  143. 

Description. — Test  elongate,  tapering,  slightly  curved,  composed 
of  numerous  chambers,  short  and  cylindrical  in  form,  sutures  hut 
slightly  depressed  in  the  early  portion,  later  chambers  more  tumid 
and  sutures  somewhat  depressed;  wall  smooth,  apical  and  rounded. 

Length  up  to  8  mm. 

DistribvUon. — Bagg  records  this  form  from  Albuiross  station  D4000 
in  104-213  fathoms  off  the  Hawaiian  Islands.  I  hare  had  matoial 
from  the  same  region  at  Albatrosa  station  H2922  in  268  fatlioms, 
bottom  temperature,  44.8°  F.;  H29S6  in  271  fathoms;  and  Nen 
station  2071  in  271  fathoms.  It  occurred  at  Nero  station  1464  in  891  i 
fathoms,  off  Guam;  and  Albatross  stations  H4882  in  248  fathonu, 
off  southern  Japan,  bottom  temperature,  48.8°  F.,  and  D496o,  also 
off  Japan,  in  191  fathoms,  bottom  temperature,  49.4°  F, 

NODOSASU  MUCRONATA  (Ncusebana). 

Plate  24,  fig.  3;  plat«  25,  fig.  2;  plate  27,  figs.  5-7;  plate  35,  fig.  6. 
"Orthoceraa  intortum  "  Soldani,  Tosiaceographia,  vol.  I,  pt.  2,  1791,  p.  B8,  pi. 
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1145,  1293,  1299,  and  1302,  between  Guam  and  Japan,  with  depths, 
respectively,  2,119,  2,141,  1,817  and  1,331  fathoms. 

At  Nero  station  1145  a  specimen  was  found,  plate  35,  figures  6a,  &, 
which  may  be  compared  to  some  of  the  abnormal  specimens,  figured 
by  Brady  and  others.  Such  forms  seem  to  occur  rather  frequently 
in  this  species. 

NODOSARIA  JAPONICA,  new  tpedet. 

Plate  28,  fig.  4. 

Description, — ^Test  much  elongate,  large,  tapering,  composed  of 
numerous  cylindrical  chambers,  sutures  of  clear  material,  walls  of 
chambers  wliitish;  apical  end  often  slightly  bulbous  at  the  beginning 
then  somewhat  contracting  before  again  enlarging  as  chambers  are 
added;  walls  smooth,  sutures  indistinct  in  outline,  but  very  distinct 
on  account  of  the  difference  in  texture  of  the  material  forming  them; 
last  formed  chamber  in  adult  specimens  often  more  rounded  and 
distinct,  aperture  with  a  tapering  neck  which  is  fiutcd  about  the 
opening. 

Length  up  to  16  mm. 

Distribuiionl — ^This  species  has  occurred  off  dapan  at  Albatross  sta- 
tion D4900  in  139  fathoms,  bottom  temperature  52.9°  F.  This  seems 
to  be  a  well-distinguished  species. 

Type-Specimen. — Cat.  No.  8544,  U.S.N.M. 

NODOSARIA  CATENULATA  H.  B.  Bndy. 

Plate  25,  fig.  3. 

Nodoaaria  catenulata  H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884, 
p.  515,  pi.  63,  figfl.  32-34.— Flint,  Rep.  U.  S.  Nat.  Mus.,  1897  (1899),  p.  312, 
pi.  58,  fi<?.  2. 

Description. — ^Test  elongate,  slender,  straight  or  more  often  slightly 
arcuate,  tapering;  apical  end  bearing  a  well-developed  spine;  cham- 
bers numerous,  elliptical  or  ovate,  distinctly  separated  by  deep 
sutures;  walls  smooth,  ornamented  by  four  or  six  equi<listant  longi- 
tudinal cost»  bridging  the  depressions  between  the  chambers  but 
Usually  not  continuous  over  the  chambers;  costie  more  or  less 
rounded;  aperture  small  at  the  end  of  a  long  tapering  nock,  tlio 
apertural  end  of  which  is  costate  giving  a  stellate  aj)pea  ranee  in  end 
Tiew. 

Length  up  to  2  mm. 

Distribution. — ^Brady  described  this  species  from  off  the  Philippine 
Islands  in  95  fathoms.  The  only  other  North  Pacific  record  I  have 
for  this  species  is  Albatross  station  II2922  in  268  fathoms  off  the 
Hawaiian  Islands.  Brady  records  it  also  from  Torres  Strait  and  it 
IS  apparently  a  warm-water  species. 

The  figured  specimen  is  a  young  one  consisting  of  but  three  cham- 
bers. The  view  by  transmitted  light  shows  the  relation  of  the 
chambers  and  the  wall. 
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HODOSABIA  LOHGIROSTRATA.  nnr  (peclo. 

Plate  S7,  fig.  8. 

Desmption. — Test  elongate,  composed  of  few  very  elongate  cham- 
bers, sutures  slightly  depressed,  wall  smooth,  aperture  at  the  end  ot 
a  long  tubular  neck,  somewhat  clavate  at  the  tip  with  several  flangfr- 
Uke  extensions,  bicarinate, 

LeDgth  of  broken  specimen  2.50  nun. 

Distribution. — Type-specimen,  Cat.  No.  8545,  U.S.NJ!*!.,  from 
Albatross  station  D4949  in  110  fathoms,  off  Japan,  bottom  tempera- 
ture 57.S°  F. 

Thw  Is  a  very  elongate  species,  the  chambers  being  several  titnfs 
as  long  as  wide  and  the  peculiar  form  of  the  apertural  end  makes  it 
especially  distinctive. 

RODOSAKIA  SCALARIS  (BiUMb). 
PkU)  24,  fig,  7. 

"Orthoceralia  Flosculi"  Suloani.  Teslaceogiaphia,  vol.  1,  pt.  2,  1791,  p.  91, 
pi.  95,  figH.  15-M. 

Nautiliu  (OnKoixTat)  Kalaria  Batbgb,  Conch,  dee  Seeeftndea,  mi.  No.  4,  pL  !, 
fig«.  4a,  h. 

Nodosaria  sealaria  Pahkeii  and  Josbs,  Philoe.  TranB,,  vol.  155,  1865,  p.  340,  pL 
16,  figs.  2a,  b,  c— Parkeh,  Jones,  and  H.  B.  BnAriY.  Ann.  Mag.  Nat.  HiaL, 
per,  4,  vol.  8,  1871,  p.  157,  pi.  9,  fig.  42.— H.  B.  Bradt,  Rep.  Voy.  fftallmfff, 
Zoology,  vol.  B,  1884,  p,  510,  pi.  63,  figs.  28-31.— U.  B.  Uradt,  Pasiei, 
audJoNEB,  Trana.  Zool.  Soc,  !-iindon,  vol.  12,  1888,  p.  223,  pi.  44,  figj.S.lfl-- 
GoHa,  Kongl.  Svensk.  Vet.  Afcud.  Handl.,  vol.  25,  No.  9,  1894,  p.  73,  pi.  13. 
figs.  718-718. 

Nodomriti  longkawia  d'Qrbiqkt,  Ann.  Sci.  Nat.,  vol.  7,  1826,  p.  254,  No.  28. 
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HODOSARU  ftAPHAKUS  (LimynM). 

Plate  26,  figs.  12, 13. 

"Corou  Hammonifl  erectum  Btriatum"  Plancus,  Conch.  Min.,  1730,  p.  15,  pi.  1, 
fig.  6. 

"Orthoceras  minimum"  etc.  Gaxtltieri,  Index  Test.,  1742,  pi.  19,  fig.  L. 

Nautilus  raphanua  Linnjsus',  Syst.  Nat.,  ed.  12,  1767,  p.  1164,  (Gmelin'a),  ed.  13, 
1788,  p.  3372,  No.  16. 

Orthoccra  raphanns  Lamabck,  Anim.  sans.  Vert.,  vol.  7,  1822,  p.  593,  No.  1; 
Tabl.  Encycl.  et  M6th.,  pi.  465,  fig.  2a,  6,  c. 

Nodosaria  raphanua  Parker  and  Jones,  Ann.  Mag.  Nat.  Hist.,  ser.  3,  vol.  3, 
1859,  p.  477. — SiLVESTRi,  Atti  Accad.  Gioenia,  Catania,  ser.  3,  vol.  7,  1872, 
p.  43,  pi.  4,  figs.  67-81. — H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 
1884,  p.  612,  pi.  64,  figs.  6-10.— Gofis,  Bull.  Mus.  Comp.  Zo51.,  vol.  29,  1896, 
p.  64. 

Goes  in  the  paper  last  quoted  above  records  this  species  from  Alba- 
tross  station  D3353  in  695  fathoms,  one  small  specimen.  I  have  been 
unable  to  find  a  specimen  so  labeled  in  tlie  Goes  collection,  and  as 
there  are  no  other  records  for  the  species  in  this  region  the  record 
must  remain  a  doubtful  one. 

NODOSARIA  OBUQUA  (Ltauurat). 

Plate  25,  fig.  5. 

"Orthoceras  minimum  "  etc.  Gaultieri,  Index  Test.,  1742,  pi.  19,  fig.  N. 
Nautilus  obliquua  LiNNiBus,  Syst.  Nat.,  ed.  12,  1767,  p.  1163  (Gmelin's),  ed. 

13,  1788,  p.  3372,  No.  14. 
Nodosaria  (Dentalina)  obliqua  Parker  and  Jones,  Ann.  Mag.  Hist.,  ser.  3,  vol.  3, 

1859,  p.  482. 
Nodosaria  obliqua  H.  B.  Brady,  Rep.  Voy.  Challenger^  Zoology,  vol.  9,  1884,  p. 

513,  pi.  64,  figs.  20-22.— H.  B.  Brady,  Parker,  and  Jones,  Trans.  Zo51.  See. 

London,  vol.  12,  1888,  p.  223,  pi.  44,  fig.  7.— Gofis,  Bull.  Mus.  Comp.  Zo61., 

vol.  29,  1896,  p.  63.— Flint,  Rep.  U.  S.  Nat.  Mus.,  1897  (1899),  p.  311,  pi. 

57,  fij^.  4. 

Descriptian. — Test  long  and  tapering,  composed  of  numerous 
chambers,  slightly  inflated  toward  the  apical  end,  more  inflated  and 
distinctly  separated  toward  the  apertural  end,  apical  end  usuall\' 
with  a  single  large  spine,  surface  of  the  test  with  numerous  distinct 
costse  running  longitudinally  the  length  of  the  test,  aperture  with  an 
elongate  neck  smooth  or  nearly  so. 

Length  up  to  S-10  mm.  or  even  more. 

Disiriiiition, — Brady  speaks  of  this  species  as  found  in  "every  sea 
and  at  almost  every  depth  from  the  laminarian  zone  to  1,500  to 
2,000  fathoms."  Goes  found  specimens  from  two  stations  off  the 
west  coast  of  North  America,  Albatross  D3376  in  1,132  fathoms  and 
D3407  in  885  fathoms.  I  have  seen  a  few  broken  specimens  only  in 
the  r^on. 
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KODOSARIA  VSRTBBRALIS  (BalwJi). 
Plate  32,  fig.  1. 
Naviilut  (Orthoarag)  vrrUbralU  BATSca,  Conch,  (iee  Seesandes,  1791,  p.  3,  N"o.  6, 

pi.  2,  fig.  6a,  6. 
JVodbsaria  vfrUbralU  H.  B.  Brady,  Rep.  Voy.  Chatlenger,  Zoology,  vol.  9,  ISM, 
p,  514,  pi.  65,  fig.  35;  pi.  64,  figa.  11-14.— Eooer,  Abh.  kOn.  bay.  Akml.  Wia. 
MOnchen.  CI.  n,  vol.  18,  1803,  p.  312,  pi.  57,  fig.  5.— Flint,  Rep.  U.  S.  K»L 
Mus.,  1897  (18B9>,  p.  312,  pi.  57,  fig.  5.— Baqo,  Proc.  U.  S.  Nat.  Uua.,  voL 
34,  1908,  p.  144. 
Description. — Elongate,  slender,  tapeiii^,  straight  or  very  slightly 
arcuate,   chambers   comparatively  short,   numerous,   little  inflated, 
sutures  of  clear  shell  material,   appearing  darker  than  the  opaque 
portions;  surface  ornamented  with  longitudinal  costre,   apical  end 
usually  with  a  Bhort  spine. 
Length  up  to  6  mm. 

Distribution. — The  only  record  from  the  North  Pacific  is  that  of 
Bagg,  Albatross  station  D4000  in  104-213  fathoms  off  the  Hawaiian 
Islands.  From  its  distribution  this  seems  to  be  a  species  of  compara- 
tively warm  shallow  water  of  tropical  and  subtropical  seas. 

nODOSABlA  HIRSUTA  d'Oiblmr. 

Plate  28,  fig.  3. 

"Ortlioceratia  quoHi  liispida"   Soldani,  Testaccographia,  vol,  2,  1798,  p.  IS.pl. 

2,  fig.  P. 
"Orlhoceratia  hiapida"  Soldani,  TeBtaceographia,  vol.  2,  1708,  p.  36,  pi.  Ui 

figa.  n-z.  A,  B. 
Nodotaria  hirmia  d'Ohbiony,  Ann.  Sci.  Nat.,  vol.  7,  1826,  p.  252,  No.  7. 
Nodoaann  hiipida  d'Orbionv,  For.  Foas.  Baea.  Tert.  Vienne,  1846,  p.  35,  pi,  1, 
"S. — Pabker,  Jones,  and  H.  B.  Brady,  Ann.  Mag.  Nat,  Hiat,, «. 
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Genus   LINGULINA  d*Orbigny.  1826. 

Lingulina  d'Orbignt  (t>-pe  L.  carinata  d'Orbisriiy  ■.  Ann.  St*i.  Na:..  vol.  7. 1S26, 
p.  256.— H.  B.  Brady.  Rep.  Voy.  Chall€ngir/z>A:^\  vol,  9.  18S4,  p.  517. 

Description. — Test  compressed,  chambers  aminged  in  a  linear 
series,  usuully  closely  set:  aperture  usually  elongate,  correspomiing 
to  the  form  of  the  chamber. 

This  genus  seems  to  be  less  clearly  definecl  than  many  of  the  genera 
established  bv  d'Orbignv.  It  is  closelv  related  ti.«  .V"J"*(zrjV7.  dilFiT- 
ing  fn»ni  this  genus  only  in  the  compresse«J  character  anil  the  conse- 
quent changes  in  the  aperture. 

Species  of  this  genus  are  few  in  number  but  have  a  wide  range.  It 
is  most  common  as  a  fossil  in  the  Miocene. 

UHGUUZVA  CARIlf  ATA  d*OrMcnr. 

Plate  29.  fij.  3. 

LinquUna  carinata  d'Orbigxt.  Ann.  Sri.  Nat.,  vol.  7.  1S26.  p.  257.  Xo.  1;  Modules 
N«».  26. — Barkp:k.  Webb,  and  Berthelot.  Ilist.  Nat.  Ik\-  r'anarie?,  vul.  2, 
pt.  2,  Fnraminiiere?.  lS3ft.  p.  124.  pi.  1.  fisr^.  5.  6. — Williamsijn.  Rot.  Fi>ium. 
Great  Britain.  185S.  p.  14.  pi.  2.  fip*.  3:5- 35.— II.  B.  Brady.  Rop.  Voy.  CAa/- 
lenger,  Z'x^kigry.  vul.  9.  IS?4.  p.  517.  pi.  tjo.  fie>».  16. 17.— Balkwii  land  WRir.HT, 
•Tran*.  Roy.  IrL*h  Acad.,  vol.  28. 18SS.  p.  343. — Sherborn*  and  I^ailey.  Joum. 
Roy.  Micr.Soc..  1890.  p. 558.  pi.  10. fig. 3. — Wright.  Proc.  Ri  y.  IrL-ih  Acad..Ber. 
3.  vi.l.  1,  1891.  p.  484. — EfiGER.  Abh.  kon.  bay.  Acad.  WU-».  MOnchen.  CI.  n, 
vol.  18,  1S93.  p.  345.  pi.  11.  fig.  8.  20.— Fust,  Rep.  U.  S.  Nat.  Miu.,  1897 
(1899).  p.  312,  pi.  58.  fig.  3.— B.vgg.  Proc.  U.  S.  Nat.  Miw.,  vol.  ^4, 1908,  p.  144. 

yodoiaria  carinaia  Goe.<«,  Kongl.  Svensk.  Vet.  Akad.  Handl.,  vul.  25,  No.  9, 1894, 
p.  74,  pi.  13,  figs.  714-715  [?]. 

Description. — Test  compressed,  chambers  in  a  linear  series,  early 
ones  short  and  broad,  later  ones  usually  hyaline,  edges  nearly  acute, 
surface  smooth;  aperture  an  elongated,  simple  ellipse  without  a  defi- 
nite neck  or  radiate  openings. 

Length  up  to  3  mm. 

Distribution. — In  the  North  Pacific,  Brady  reconls  this  species 
from  the  Challenger  dredgings,  off  the  Honolulu  coral  reefs.  Hawaiian 
Islands,  in  40  fathoms.  Bagg  records  it  as  rare  off  the  same  islands, 
Albatross  station  4508,  in  495  fathoms.  This  is  the  specimen  figured 
here. 

Many  forms  have  been  figured  as  belonging  to  this  species  which  it 
does  not  seem  should  be  placed  here,  as  their  characters  are  so  unlike 
the  type  of  d*Orbigny's  species. 
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Xodosarian,  but  the  chambers  usually  keep  an  oblique  tendency  and 
the  3utures  usueUy  oblique,  at  least  in  side  view.  Some  species  are 
very  much  compressed,  while  others  are  tumid  or  strongly  umbonato. 
The  surface  of  the  test  may  be  smooth  or  it  may  be  variously  orna- 
mented with  costffi,  limbate  sutures,  knobe  and  bosses,  spines  or  com- 
binations of  tliem  and  often  the  peripheral  border  is  broadly  keeled. 
Altogether  except  for  Lagena  it  presents  a  greater  range  of  ornamen- 
tation than  any  genus  of  the  Lagenidae.  The  aperture  is  usually  very 
characteristic,  being  distinctly  radiate  and  in  some  species  being  vis- 
ible in  many  of  the  earlier  chambers  even  when  adult  size  is  reached. 

The  genus  is  widely  distributed  geographically  and  balhymetric- 
ally,  although  it  undoubtedly  reaches  its  greatest  development  in 
comparatively  shallow  water — less  than  500  fathoms — in  rather  warm 
waters,  as  about  tropical  islands.  It  is,  however,  found  in  great  num- 
bers in  colder  waters,  but  the  species  are  fewer  in  number  and  lack 
the  extravagant  ornamentation  seen  in  the  tropical  species.  Geolog- 
ically the  range  of  the  genua  is  a  long  one,  its  earliest  limits  not  being 
satisfactorily  determined. 

There  arc  several  names  of  Montfort  which  were  used  previously  to 
the  use  of  CnsteUaria  by  Lamarck,  but  these  are  ill  defined  and  the 
poorly  executed  figures  makes  it  impossible  without  a  study  of  the 
types  to  say  just  what  species  the  author  had  in  mind.  With  such 
an  ill'dciined  condition  it  seems  ill  advised  at  the  present  time  to 
replace  CristeUaria  with  any  of  Montfort's  names.  With  a  studyof 
the  types  it  may  be  necessary  to  do  this. 

CRISTELLAMA  CUITHATA  (HoDUKt). 

Plate  29,  fig.  4. 

"Comu  nammonia"  Plancoh,  Conch.  Min.,  1760,  p.  120,  pi.  1,  fig.  12. 
"Naulili  <_Lenliculae  Tnarginatar)"  Soldani,  Teetaceograptiia,  vol.  1,  pt.  1,  1789, 

p.  bA,  pi.  33,  fig.  B. 
Robulua  aiUralvt  Montfobt,  [?]  Conch.  Syat.,  vol.  1, 1808,  p.  214,  54»  genre. 
RobulinacuhrataD'OttBiaiiv,  Ann.  Sd.  Nat.,  vol.  7, 1826,  p.  287,  No.  l^Mod^ka, 

No.  82;  Koran.  Fom.  Bass.  Tert.  Vienne,  1846,  p.  98,  pi.  4,  figs.  14,  15. 
CrieUllaria  cuUrata  Pabker  and  Jones,  Philoe.  Trans.,  vol.  155,  1865,  p.  344,  pis. 

13,  17,  IS;  pi.  16,  fig.  5.— H.  B.  Bhadt,  Rep.  Voy.  ChalUngtr,  Zoology,  voL 

9,  1884,  p.  550,  pi.  70,  flgB.  4,  5,  6.— Eoobk,  Abh.  IcOn.  bay.  Akad.  Wi«. 

Manchen,  CI.  ii,  vol.  18, 1893,  p.  352,  pi.  12,  figs.  8-10,  24,  25.— Flint,  Rep. 

V.  B.  Nat.  Miia.,  1897  (1899),  p.  318,  pi.  65,  fig.  2.— Baqq,  Proc.  U.  S.  Nat. 

Mu9.,  vol.  34, 1908.  p.  147. 

Description. — Test  very  similar  to  that  of  G.  rotulata,  but  with  the 
added  character  of  a  peripheral  keel  of  greater  or  less  extent. 

Lcngtli  up  to  4  mm. 

Distribution. — Brady  records  this  species  from  a  single  North 
Pacific  station,  off  the  Philippines  in  95  fathoms.     Bagg  records  it 
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from  three  Albatross  stations,  off  the  Hawaiian  Islands;  D4000  in 
104-213  fathoms;  H4566  in  572  fathoms;  and  H4696  in  367  fathoms. 

Fine  large  specimens  occur  off  the  Pacific  coast  of  tho  United 
States  and  in  Bering  Sea  in  comparatively  shallow  cold  water. 
Occasional  specimens  occur  off  Japan  being  common  at  one  station, 
ADhUtoss  D5056  in  258  fathoms,  bottom  temperature  40°  F.  It 
also  occurred  off  the  Hawaiian  Islands,  AVmtross  II3007  in  323 
fathoms. 

The  main  distinguishing  character  between  this  species  and  C, 
ntuUUa  is  the  presence  of  the  broad  keel  in  0.  cvlirata.  The  distiibu- 
tbn,  at  least  so  far  as  is  shown  by  the  North  Pacific  material  (exam- 
ined, is  by  no  means  coextensive  in  the  two  species. 

CRISTBLLARIA  REIflTGRBCIS  d'Orbifny. 

Plate  30,  fig.  4;  plate  33,  fig.  1. 

CriaUllaria  reni/ormis  d'Orbiony,  Foram.  Fobs.  Baes.  Tert.  Vionnc,  1840,  p.  88, 
pi.  3,  figs.  39,  40.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884, 
p.  539,  pi.  70,  figs.  3a,  6.— Flint,  Rep.  U.  S.  Nat.  Miw.,  1897  (1890),  ]>.  315, 
pi.  62,  fig.  2.— Bagg,  Bull.  513,  U.  S.  Geol.  Survey,  1912,  p.  66,  i)l.  19, 
figs.  2a,  6. 

Description. — ^Test  compressed,  somewhat  elongated,  early  cham- 
bers forming  a  close  coiled  test,  later  chambers  becoming  longer  and 
n  tendency  toward  an  elongate  form  is  shown,  with  oblique  sutures; 
Wall  smooth;  peripheral  border  slightly  to  strongly  keeled;  aperture 
often  sUghtly  produced,  radiate. 

Length  up  to  5  mm. 

Distribution. — ^Brady  records  this  species  from  the  North  Pacific  in 
2,050  fathoms  in  the  GhdUenger  report,  but  in  the  volume  on  the 
Summary  of  Results  it  is  also  recorded  from  OhaUenger  station  237  in 
ly875  fathoms.  I  have  had  material  which  seems  to  belong  to  this 
species  from  three  Albatross  stations,  D4310,  D4972  in  440  fathoms, 
bottom  temperature  39.8°  F.,  and  D5078  in  514  fathoms,  bottom 
temperature  38.9°  F.,  off  Japan.  It  also  occurred  at  Nero  station 
1302  in  1,331  fathoms,  also  off  Japan. 

CRISTSLLARIA  ARTICULATA  Reuu. 

Plate  31,  fig.  1. 

Robulina  articulata  Reuss,  Sitz.  Akad.  Wies.  Wicn,  vol.  48,  1863,  p.  53,  pi.  5, 

fig.  62. 
CruUllaria  articulata  Reubs,  Sitz.  Akad.  Wias.  Wien,  vol.  62, 1870,  p.  483.— von 
ScHUCHT,  Foram.  Pietzpuhl,  1870,  pi.  17,  figs.  &-12.— H.  B.  Brady,  Rep. 
,  Voy.  Challenger,  Zoology,  vol.  9, 1884,  p.  547,  pi.  69,  figs.  ie-12.~FLiNT,  Rep. 

U.  S.  Nat.  Mus.,  1897  (1899),  p.  317,  pi.  64,  fig.  2.--Baoo,  Proc.  U.  S.  Nat. 
Mus.,  vol.  34, 1908,  p.  146. 

Description. — ^Test  close  coiled,  nearly  circular  in  side  view,  thick, 
chambers  tumid,  sutures  depressed;  periphery  obtusely  angled;  aper- 
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ture  oxserted,  broad  and  rounded  in  side  view,  radiate;  umbonJ 
portion  of  teat  oftpn  of  cloar  shell  material. 

Length  tip  to  3  mm. 

Distribution. — Bagg  records  this  species  from  a  single  AlbatrimiW 
tion  H4C96  in  376  fathoms  off  the  Hawaiian  Islands.  I  have  W 
matoria.1  from  four  stations,  all  off  Japan;  H4882  in  248  fathoms, 
bottom  temperature  48.8°  F.;  D4S93  in  106  fathoms,  bottom  te» 
peraturo  55.9°  F.;  D4895  in  95  fathoms;  and  D49fJ4  in  37  fathom^ 
bottom  temperature  66. fi"  F. 

CRISTKLLABIA  KOTCLATA  {Lwaaick). 

Plate  35,  fig.  3. 

"Comu  HiiiQmonia  seu  Nautili"  Plancus,  Conch.  Min.,  1739,  p.  13,  pi.  1,  G|.lS 

LentwlilaTolvlalahikiiA^CK,  Aiiii.  Mus.,  vol.  5,  I8(M,  p.  188,  No.  3;  vol,  8,1(01 
pi.  62,  fig.  11. 

CrisUUaria  rotiiUila  d'Orbiqnt,  Mgm.  Soc.  G6)l.  Prance,  ser.  1,  vol.  4,  1810.  f. 
26,  pi.  2,  figs.  16-18.— Parkbe  atid  Jones,  Philos.  Trans.,  vol.  ISi 
p.  345,  pi.  13,  fig.  19.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoologj-,  toI.^ 
1884,  p.  M7,  pi.  69,  figti.  13a,  6.— H.  B.  Bkadt,  Parker,  and  Jo.vks.  1 
Zool,  Soc,  vol.  12,  1888,  p.  224,  pi.  ft4,  fig.  15.— Eqgeb.  Abh.  kon.  b«j, 
Akad.  WisB.  Mtlnchen,  CI.  u,  vol.  18.  1893,  p.  351,  pi.  12,  figs.  1,  2,  32, 31- 
FoRNABiNi,  Mem.  Accad.  8d.  Ist.  Bologna,  »er.  5,  vol.  3,  1893,  p.  435, pi.!, 
fig.  11;  vol.  4,  1894,  p.  221,  pi.  3,  figs.  24,  25.— GoEs,  Kongl.  Svenak,  Vet 
Akad.  Handl.,  vol.  25,  1894,  p.  60,  pi.  10,  figs.  569-578;  Bull.  Mus.  amp. 
Zo6I.,  vol.  29,  18%,  p,  &4.— FuNT,  Rep.  U.  S.  Nat.  Miia,,  1897  (1899), 
pi.  64,  fig.  4.— Bagq,  Proc.  U.  S.  Nat.  Mus.,  vol.  34,  1908,  p.  148;  BulL6H, 
U.  S.  Geol.  Surv.,  1912,  p.  67,  pi.  19,  figs.  5a,  6. 


Description. — Test  large,  close  coiled,  chambers  numerous,  leutioi" 
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"Nautili  Lit iiiuii'"  S<?L3i>i.  Ter-jp.^;cri:i-^  -:1   1    7 

fiCT.  O.  P. 
Cristdlaria  nitida  i^'OrsKiST.  Jl:^    >:.    ?«i-.~-."    1*«- 

Brady.  Rep.  Voy.  (.«,'>-. p^.  L.^."  '^7   -  :1   i-   ly>^  z 

Description. — "A  feeble  n>iif  :i:l  ^  "'*el  i^tjit 
^TnamiUifffra'  group.  The  ?i.r-  i-  •:  =i:r— -r_  l" 
earlier  sill urf>  limbate.     I:  is  a  i   -:::'—  i:.  1  ^i^i. 

Length  1 .4  mm. 

Dutrlhutlon. — The  czjx  r-M  r:  :  r  ".1_^  •  l_--:_ 
in  the  N<»rih  Pacific  is  :ha:  rivri.  ":  t  Sn  :v  L',  *:.- 
95  fathoms  off  the  Piiiiii:»i:»ir.:-^. 

The  (lescriplioii  and  ti^-^r  ir-r  :i-:--. ::  .11  ij_-  . 


''Nuclei  f-oniro  roiuri'iiii"  S". II A.^:    .-^-_    ■•_—.;": ■       -■'•.■  IV.. 

pi.  1,  fiL'.  12   ;•.  P. 
Rohn^xna  orblrnlnrla  d'Os^'.'ST.  Jlz^.   *  i    :".-      ''.'.-. 

CVw^Z/arffl  cir6»'^j/*2rij  n.  II.  r.f-AiT.  ?-^:    V  ;.     "'•.-,  /■•:.--    T^  .      ;-  '■    .'>.< 

p.  .>!0.  pi.  O.  tij.  17— rLiNT    I:-;  "■"    -'  \\-    it  _-     :  •   '      - 
64,  tii:.  3.— [?I  Bago.  Pr  .     U   .-.  N.:   M::^.        .    ..^   .-•:•:.    • 

Dfscription. — Test  ven*  similar  :•     v.     •>--</     ..:   •    ■    ".•r.:;«rv 
«tende<l  into  a  dklinct  ke^?.  vari-i-.r  ::.  "s-.  :•;.. 

Length  1  in  1.5  mm. 

IKstr'thution. — Bagg   r»>c*»rds   ::,>    -' 
H4508  ill  495  fathoms  near  the  Hi-A-ili 
terial  from -4/&a^/t)«.*  stations  orfji;  s.-.    !>;•   7  i;    iif;--  •    •        -^t^rV 
in  71  fatliunis,  bottom  tt-nip-r&v.r  -  '  -.7'  r  .:  .*>;*  •;  .     .'     '     •  '.r/.-, 

bottom  temperature  oM.2'  F.:    d.-.  I  4O;-  •    i  .    :  :>  f-, .'.  •',.•11 

temf)erRtiire  52.0-  F.     It  ai-o 
fathemis  near  the  Midwav  I'-iar:.:-. 

This  >pecie.<  seems  to  b**  v.-r."  -..::..'.••   ':.*.•.■•    ■'•         /     .>,thi 
PXct'pt  in  the  ehararter  of  th»-  r.'-i.     ".         •       ■  :  /  ..     .  •,     I  in,\ 

seem  to  me  to  l)e  rather  dilf»-r^^"  :.-.  :.    •■•  '  ^.   -  '.•-  •    •  .,» ...  h.tm 

fiirunnl   bj*   d'Orbigny.    Tl:.-   -.-.r- «    &;-    ...'•.    .         ',.-,.»,    »|,» 
<?lambers  much  shorter,  and  ih».-  •*:,,.*-  -.•—:."«-.   ,,'.:,,:     -.»   »  .;.. 


^, '"...•      *^,\',.'i 


*  r;h 
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CRISTEIXARIA  VORTEX  (richlal  am]  HaU). 
Plate  32,  fig.  3. 
"NautUi  globuli"  SoLOAvi,  Teetaceographia,  vol.  1,  pt.  1.  18T8.  p.  66,  [ 

fig.". 
Nauliltis  votUx  Fichtbl  and  MoLi,  Teal.  Micr.,  1803,  p.  33,  pi.  2,  figa.  d-i, 
PotyalomtHa  \iotUx  BLAmviLLK,  Man.  de  Malac,  1825.  p.  389. 
Rohilina  vortex  d'Okbiony,  Ann.  Sd.  Nat.,  vol.  7,  1826,  p.  288,  No.  4. 
CrisUlJaria  votUx  Pabkeb,  Jones,  and  H.  B.  Bbadt,  Ann.  Mag.  Nat.  Hiai 

4,  vol.  8,  1871,  p.  240,  pi.  10,  fig.  82.— H.  B.  Brady,  Bep.  Voy.  CAaJfrnjff, 
Zoology,  vol.  9, 1884,  p.  548,  pi.  69,  figB.  14-16.— Flint,  Bep.  U.  S.  Nat.  Mm. 
1897  (1899),  p.  317,  pi.  65,  fig.  1.— Baqq,  Proc.  U.  S.  Nat.  Mua.,  vol.  34, 1908, 
p.  148. 

Description. — Teat  close  coiled,  biconvex,  umbonate;  chambcn 
elongate,  curved,  tbo  sutures  making  a  long  curve  from  the  periphciy 
to  the  umbo;  peripheral  margin  acute  but  not  distinctly  carinale; 
wall  smooth. 

Length  1  to  1.5  ram. 

Distribution. — Bagg  records  this  species  from  a  single  Albairoa 
station  H4508  in  495  fathoms  off  the  Hawaiian  Islands.  I  have  had 
specimens  from  Albatross  II3007  in  323  fathoms  also  off  the  Hawaiian 
fclands  and  Nero  station  990  in  859  fatbomg  off  Guam. 


CritUlloTia  convergent  Bobnemann,  Zeilschr.  deutflch.  Geol.  Gee.,  vol.  7, 1B55, 
p.  327,  pi.  13,  figs.  16,  17.— H.  B.BaAUY,  Eflp.  Voy.  Challenger,  Zoology, -"i- 
9,  1884,  p.  546,  pi.  69,  figs.  6,  7. 
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CBI8TBIXASIA  ACUTAI7IUCULARIS  (Fichtel  and  MoU). 

Plate  35,  fig.  2. 

"Hammonise  subrotundse"  Soldani,  Teetaceographia,  vol.  1,  pt.  1,  1789,  p.  61, 

pi.  49,  fig.  X. 
Nautilus  acutauricularis  Fichtel  and  Moll,  Test.  Micr.,  1803,  p.  102,  ])1. 18,  figs. 

CrisUllaria  acutauricularis  Parker  aud  Jones,  Ann.  Mag.  Nat.  Hist.,  scr.  3,  vol. 
5,  1860,  p.  114.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884, 
p.  543,  pi.  114,  figs.  17a,  6. — Egger,  Abh.  k6n.  bay.  Akad.  Wiss.  Miinchen, 
CI.  II,  vol.  18, 1893,  p.  353,  pi.  12,  figs.  19,  20.— Flint,  Rep.  U.  S.  Nat.  Mus., 
1897  (1899),  p.  316,  pi.  63,  fig.  5. 

Description. — Test  thick,  slightly  elongate;  early  chambers  close 
coiled,  later  ones  elongate  and  oblique;  sutures  somewhat  depressed; 
wall  smooth,  apertural  end  rather  pointed. 

Length  less  than  1  mm. 

Distribution. — The  only  published  record  for  this  species  in  the 
North  Pacific  is  that  of  Brady  in  the  Challenger  Report.  It  occurred 
oflf  the  Phihppines  in  95  fathoms.  I  have  had  material  referable  to 
thb  species  only  from  Nero  2055  in  536  fathoms  near  the  Hawaiian 
Islands. 

This  species  is  close  to  C.  crepidula,  from  which  it  seems  to  differ 
only  in  the  less  compressed  and  less  elongate  form  of  the  test. 

CRISTELLARIA  ODIBA  d*Orblgny. 

Plate  35,  fig.  1. 

CrisUllaria  gibba  d'Obbioky,  in  De  la  Sagra,  Hist.  Fis.  Pol.  Nat.  Cuba,  1839, 
"Foraminifftres,"  p.  63,  pi.  7,  figs.  20,21.— H.  B.  Beady,  Rep.  Voy.  Chal- 
lenger, Zoology,  vol.  9, 1884,  p.  546,  pi.  69,  figs.  8,  9. — Burrows,  Sherborn, 
and  Bailet,  Joum.  Roy.  Micr.  Soc,  1890,  p.  259,  pi.  10,  figs.  19,  21. — Eoqer, 
Abh.  kOn.  bay.  Akad.  Wise.  Mttnchen,  CI.  ii,  vol.  18, 1893,  p.  352,  pi.  12,  figs. 
21,  27.— GoKs,  Kongl.  Svensk.  Vet.  Akad.  Handl.,  vol.  25, 1894,  p.  61,  pi.  10, 
figs.  287,  288. — FoRNASiNi,  Mem.  Accad.  Sci.  lat.  Bologna,  ser.  5,  vol.  4, 1894, 
p.  221,  pi.  3,  fig.  20.— Oofts,  Bull.  Mus.  Comp.  ZoOl.,  vol.  29,  1896,  p.  55.— 
Flint,  Rep.  U.  S.  Nat.  Mus.,  1897  (1899),  p.  317,  pi.  64,  fig.  1.— Baog,  Proc. 
U.  S.  Nat.  Mus.,  vol.  34,  1908,  p.  147. 

Description. — Somewhat  oval;  biconvex;  inner  face  decidedh'  con- 
tracted; peripheral  margin  somewhat  keeled;  wall  smootli;  sutures 
Hot  depressed;  apertures  of  earlier  chambers  usually  apparent,  even 
in  adult  condition. 

Length  usually  1  to  1.5  mm. 

Distribution. — Goes  records  this  species  from  a  single  Albatross 
station  in  the  eastern  Pacific,  D3376  in  1,132  fathoms.  Bagg  records 
it  from  two  stations  off  the  Hawaiian  Islands,  Albatross  D4000  in 
104  to  213  fathoms  and  H4694  in  865  fathon[i8.  I  have  had  material 
Erom  one  Nero  station,  2055  off  the  Hawaiian  Islands  in  536  fathoms 
and  from  three  Albatross  stations  off  Japan,  D4958  in  405  fathoms, 
bottom  temperature  40.1^  F.;  D5055  in  124  fathoms,  bottom  tem- 
perature 56.6^  F.;  and  H4882  in  248  fathoms,  bottom  temperature 
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48.8"  F.    It  also  occurred  at  Tuaearora  statirai  1,  lat.  27**  7'  N.,  utd 
long.  142"  7'  E.  in  73  fathoma. 


PUte  36,  figs.  1-3. 
CriiuHaria  variahilU  Reubb,  Denkachr.  Akad.  V^.  Wieo,  vol.  I,  1849,  p.  309, 
pi.  46,  figB.  15,  16.— H.  B.  Bradt,  Rep.  Voy.  Chaiienffer,  Zoology,  nl.  9, 
1884,  p.  541,  pi.  68,  figi.  11-16.— H.  B.  Bbadt,  Pakkbb,  and  Jombs,  Ttwi*. 
Zool.  Soc.,  vol.  12,  1888,  p.  224,  pi.  44,  fig.  12.— Buxbows,  Shebbokn,  ami 
B^iLBT,  JouTD.  Roy.  Mici.  Soc.,  1890,  p.  660,  pi.  10,  fig.  22.— Eooer,  AbL 
kOn.  bay.  Akad,  Wis.,  HQnchen,  CI.  n,  vol.  18,  1893,  p.  353,  pi.  12,  Bff. 
16-18.— Goes,  Eongl.  Svensk.  Vet.  AJmd.  Handl.,  vol.  1894,  p.  62,  pi.  10, 
figs.  593-595.— Flint,  Rep.  V.  S.  Nat.  Mua.,  p.  316,  pi.  63,  fig.  1.— Mnx«nv 
JouTD.  Roy.  Micr.  Soc.,  1903,  p.  256,  pi.  S,  Sg.  I. 

Description. — Teat  compressed,  varying  in  form  according  to  stage 
in  development,  early  stages  nearly  circular,  later  becoming  elliptictl 
or  oblong;  chambers  comparatively  few,  high  and   broad;  surface 

smooth,  f^uturcs  very  :sll;,'htly  depn'ssed,  in  juhilt  spccmiens  the 
periphery  kutloil;  uperture  in  adults  somewhat  produced,  the  outer 
border  irregularly  dentate. 

Length  usually  not  much  exceeding  1  mm. 

W«iri6«(ion.— Brady  records  this  species  from  a  single  ChaJknger 
station,  232,  on  the  Hyalonema'gmmid,  south  of  Japao  in  345  fath- 
oms. I  have  had  it  from  but  four  stations,  Albatross  stations  off 
Japan,  D4897,  207  fathoms,  bottom  temperature  49.7°  F.;  D4949, 
110  fathoms,  bottom  temperature  57.8°  F.;  D4970  in  500  fathoms, 
bottom  temperature  39.1°  P.;  and  D5056  in  Suruga  Gulf,  Japan, 
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DeaeripHon. — Test  elongate,  compressed,  early  chambers  dose 
oofled,  later  ones  becoming  uncoiled,  elongate;  sutures  slightly  de- 
pressed; wall  smooth;  periphery  roimded,  without  a  keel. 

Length  up  to  3  mm. 

Distrilmtian. — Brady  records  this  species  from  40  fathoms  oflF  the 
coral  reefs  of  Honolulu,  Hawaiian  Islands,  and  in  the  Challenger 
yolume  on  ''Sununary  of  Residts,"  it  is  also  recorded  from  Challenger 
station  246  in  2,050  fathoms.  Gk)es  records  it  from  two  Albaiross 
stations,  D3375  and  D3376,  in  1,201  and  1,132  fathoms,  respectively, 
ia  the  eastern  Pacific.  Bagg  records  it  at  four  Albatross  stations  in 
tiie  vicinity  of  the  Hawaiian  Islands;  D4000  in  104-213  fathoms; 
H4430  in  1,544  fathoms;  H4508  m  495  fathoms;  and  H4694  in  865 
fathoms. 

I  have  had  specimens  from  numerous  Nero  stations  about  the 
Hawaiian  Islands,  west  of  Midway  Island,  and  between  Guam  and 
Japan,  rangiog  in  depth  from  518  to  2,080  fathoms.  Off  the  Gala- 
pagos I  have  had  it  from  D2806  in  1,379  fathoms,  and  off  Japan  at 
the  following  stations:  D4949^in  110  fathoms,  bottom  temperature 
67.8^  F.;  D4966  in  290  fathoms,  bottom  temperature  44.1°  F.;  and 
D4967  in  244  fathoms,  bottom  temperature  45.9°  F. 

CRISTELLAHIA'  LATA  (Connxel). 
Plate  35,  fig.  4. 

Marginulina  lata  Gobnuel,  M^m.  Soc.  g^l.  France,  ser.  2,  vol.  3,  1848,  p.  252, 

pi.  1,  figs.  34-37. 
Planularia  pauperata  Jones  and  Pabkeb,  Quart.  Joum.  Geol.  Soc.,  vol.  16, 

1860,  p.  454,  pi.  20,  fig.  39.— H.  B.  Bbady,  Proc.  Somerset  Arch,  and  Nat. 

Hiflt.  Soc.,  vol.  13,  1867,  p.  110,  pi.  2,  figs.  24,  25. 
CnsUllaria  lata  H.  B.  Bbadt,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884,  p.  539, 

pi.  67,  fig.  18a,  b. 

Description. — Test  broad,  subtriangular  in  side  view,  much  com- 
l^ressed,  early  chambers  somewhat  close  coiled,  later  ones  very 
tiongate  and  uncoiling,  sutures  very  slightly  depressed,  oblique,  wall 
Smooth,  apertiure  somewhat  produced,  radiate. 

Length  up  to  2  nmi. 

DisirihUion. — This  species  has  been  previously  unrecorded  from 
the  North  Pacific.  I  have  had  specimens  from  the  three  foUowing 
stations.  Albatross  D4843,  in  100  fathoms,  bottom  temperature  39.9° 
P.,  off  Japan,  and  Tuscarora  11,  in  437  fathoms,  lat.  33°  46'  N.; 
Umg.  140°  21'  E.  and  Tuscarora  126,  in  500  fathoms,  lat.  54°  08'  N.; 
long.  161°  31' W. 

This  species  seems  to  be  a  broadened  development  of  a  form  like 
CL  creptd/idaj  but  seems  to  have  characters  which  make  it  distinct 
from  that  species. 

88077^— BuU.  71,  pt. 
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Plate34,  figfl.  1,2. 
Criitellaria  trwarimUa  Reubs,  Sitz.  Akad.  Win.  Wien,  vol.  46,  1862,  p  68,  pi.  7, 
fig.  9;  pi.  12,  figs.  2-4.— H.  B.  Bbadt,  Rep.  Voy,  Cltalknger,  Zoolo^,  toI. 
9,  1884,  p.  540,  pi.  68,  flga.  3,  4. 

Description. — ^Test  elongate,  greatly  compressed;  earliest  chambeis 
close  coiled,  follcwing  ones  soon  becoming  elongate,  but  extending 
back  to  the  previous  coil,  giving  an  elongate  subtriangular  fonn  to 
the  later  developed  portion,  suturea  limbate;  periphery  of  the  test 
with  a  flange-like  keel  at  each  side,  the  border  between  them  concare 
or  with  a  median  raised  keel  in  addition  to  the  lateral  ones,  will 
unomamented  except  for  the  limbate  sutures  and  keeled  periphei;. 

Length  1.5-2  mm. 

Distribution. — Brady  records  this  species  in  the  North  Pacific  from 
one  Challenger  station  off  the  Philippines  in  95  fathoms.  The  only 
North  Faci&c  stations  from  wluch  I  have  had  material  are  AJbdirM 
D4840  in  154  fathoms,  bottom  temperature  39.9°  F.,  and  D4900iii 
139  fathoms,  bottom  temperature  52.9"  F.,  off  Japan.  This  is  tite 
same  region  from  which  so  many  soiithem  species  seem  to  reach 
their  northern  limits,  that  it  is  not  surprising  to  &id  this  spedes 
there,  which  is  really  from  its  distribution  a  species  of  tropiul 
waters. 

CRISTELLASIA  TRICASraSLLA  RMUt,  m.  SPUIIPES,  new  ntittj. 

Plate  33,  fig.  2. 

Description.— lake  the  typical  but  the  early  chambers  of  the  close 

coiled  portion  showing  limbate  sutures  and  the  apical  end  of  Uie 
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rivHon. — Test  close  coUed,  biconvex,  umbonate;  wall  smooth, 

I  distinct  but  hardly,  if  at  all,  depressed;  peripliery  of  test 

»,  with  a  distinct  carina  of  greater  or  less  widtli,  with  a  long 
liar  spine  opposite  each  cliamber. 
_jingtli  witJiout  spinea  about  I  mm. 
Diftribution. — Brady  records  this  species  from  a  single  ChaUenger 
-.tation  in  Uie  NortJi  Pacific,  95  fatlioms  off  the  Phihiipines.  Bagg 
rcconli  it  from  an  /l/fiaiross  etation  IMOOU  in  104  to  213  fathoms  off 
the  Hawaiian  Islan<is.  I  have  had  specimens  from  one  AlbeUross 
^UCion  H2922  in  268  fathoms  and  Nero  station  2071  in  271  fathoms 
off  tho  Hawaiian  Islands  and  from  several  stations  off  Japan,  depths 
from  37  to  139  fathoms  and  bottom  temperatures  from 
*  lo  efi.O"  F.  It  is  interesting  to  note  that  one  of  these  stations, 
l|9(M>   is  one  from  which  so  many  species  recorded  by  Brady  from 

)  Philippines  have  been  obtained. 
BFrom  the  above  data  the  distribution  of  this  species  in  tho  North 
;  at  least  seems  to  be  largely  in  comparatively  shallow,  warm 

K^lusro  soem  to  be  two  distinct  forms  at  least  which  are  included 

r  this  specific  name.     One  of  these  is  small  in  size,  of  compara- 

ely  few  chambers  in  each  whorl  and  with  a  few  long  acicular 

,  radially  pUce<l,  the  peripheral  carina  being  narrow.    Tho 

B  of  much  larger  size,   with  many  more  chambers  in  each 

i^orl   and    with   many  short   broad   flattened   spinose  projections 

rxt«nding  somewhat  backward  from  tho  wiiie  peripheral  carina  and 

uinearitig  a»  projections  of  tlio  carina  ratJier  than  as  distinct  spines. 

■_  Tho  snvall  form  with  the  long  acicular  spines  is  the  only  one  wliich 

H  have  sfcu  in  the  North  Pacific  material.    Tlie  sj-nonymy  is  not 

■Anr  on  tiieso  two  forms  and  it  n'ill  be  interesting  to  see  if  these  are 

not  really  distinct  from  one  another.    The  figures  given  by  Flint 

Bbov  weU  the  contrast  in  size  and  other  characters  between  these 

■hKi  forma. 

■  CSmZLLABU  BCmnATA  (d-OcUcnj). 

I  Plate  S4.  6s.  5. 

H  "Kuitlll  Rcbimtl"  etf. SouM-vi, TesUcoognphuk,  vol.  I,  pt.  1,  1789.  p.  65,  pi. 

H  U,  Bg*.  97,  rr. 

H  Kautihu  <atcaf,  w.  e,  Fichtel  and  iiou.,  Ttsl.  Uicr..  1803,  p.  T4,  pi.  12,  fip. 

■  «.».<■ 

H      KaMtna  ttkinala  D'OasraNT,  Foram.  Fun.  Ban.  TerL  Vienne,  lSt9,  p.  100,  pi. 

■  <flffi.31,22. 

H  OtittOaria  (Robulina)  cdiinata  C&spzntsb,  Pabxeb,  and  Jones,  Intr.  Foram., 

I  in2.  pi.  12,  fie.  3. 

■  OitfeJZnna  ttkinala  U.  B.  BaaoT,  Rep.  Vo)-.  ChoUrngtr,  tnwAo^,  vol.  g,  I8ft4. 
I  p.  fiM.  pi.  71,  figH.  1-3.— PLDtT,  R«p.  V.  S.  Nat.  Mu«.,  \mi  (1S»9\  p.  318. 

■  pt  00,  fiff.  3. 

B    Dtaeriftitin. — ^Teet  close  coiJod,  composed  of  comparatively  few 
■flhunbon,   biconvex,   umbonate;  sutures    Umbate,  in    the    earlier 
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development  tending  to  break  up  into  a  series  of  raised  rounded 
bosses,  tbe  largest  near  the  umbo  and  thence  diminishing  in  siM 
toward  the  periphery,  in  the  last-formed  chambras  the  whole  becom- 
ing a  single  raised  ridge;  wall  between  the  sutures  in  the  earlier 
development  closely  set  with  small  raised  papillte  becomiu; 
numerous  or  wanting  on  the  later-formed  chambers;  periphery  witha  j 
slight  keel  and  each  chamber  with  a  long  acicular  spine. 

Length  without  spines  about  2  mm. 

Distribution: — The  only  Nortb  Pacific  record  for  this  beaut^ 
apocioa  is  that  given  by  Brady,  a  single  Challenger  station  off 
Philippines  in  95  fathoms. 

This  species  combines  many  of  the  characters  of  C.  calcar  and 
papiUosa. 

CRISTELLARIA  PAPn.LOSA  (FlcIUe]  tnd  KM). 


g  ies9 
vritha ; 

lUtifJ 

•fflM 
,nd  a 


Piafe  37,  fig.  2. 

Nautilus  papiltotus  Fichtel  aad  Moll,  Tmt.  Micr.,  1803,  p.  83,  pi.  U,  Sp.K 
CruUllaria  papiilosa  Parses  and  Joneb,  Ann.  Mag.  Nut.  Bist.,  wet.  3,  vol.  i, 

1860,  p.  113,  No.  17.— H.  B.  Bradt,  Rep.  Voy.  ChalUnger,  Zoology,  voL  B, 

1884,  p.  553,  pi.  70,  fig.  10. 

Description. — Teat  close  coiled,  composed  of  numerous  chambera, 
peripheral  margin  acute  but  not  distinctly  carinate;  biconvex,  sutures 
limbate,  the  thickenings  developing  into  a  aeries  of  rounded  knobs, 
largest  near  the  umbo  and  gradually  decreasing  in  size  toward  the 
periphery;  the  wall  in  the  earlier  development  between  the  suture* 
is  more  or  less  covered  with  fine  raised  papillte,  but  these  are  not 
developed  in  the  last-formed  chambers, 
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fathoms,  bottom  temperature  52.9^  F.  This  is  another  example  of 
the  extension  of  the  species  recorded  by  Brady  from  the  Philippines 
to  southern  Japan  at  this  particular  station. 

CRISTSLLARIA  DENTICULIFERA,  1I0W  ipedM. 

Plate  37,  fig.  1. 

CristeUaria  cultrata  H.  B.  Bbady  (part)  (not  C  cidtrata  Montfort),  Rep.  Voy. 
Challenger,  Zoology,  vol.  9, 1884,  p.  550,  pi.  70,  figs.  7,  8. 

Description. — Test  dose  coiled,  biconvex,  sutures  somewhat  lim- 
late;  wall  of  earlier  chambers  ornamented  with  longitudinal  curved 
eostae  often  broken  up  into  irregular  tubercles;  later  chambers  smooth 
md  unomamented;  peripheral  border  keeled,  but  the  outer  edge 
boken  up  into  a  series  of  tooth-like  projections. 

Length  up  to  2.5  mm. 

Type-specimen. — Cat.  No.  8547,  U.S.N.M.,  from  Albatross  station 
D4900  in  139  fathoms,  bottom  temperature  52.9^  F.  off  Japan. 

This  certainly  seems  to  be  a  different  species  from  typical  C.  cuir 
frvila.  It  differs  in  the  limbate  sutures,  the  smaller  number  of  cham- 
bers in  the  coil,  the  surface  ornamentation,  and  the  denticulate  char- 
acter of  the  peripheral  keel. 

CRISTSLLARIA  OBMMATA  H.  B.  Bndy. 

Plate  34,  fig.  7. 

CritUllana  gemmaia  H.  B.  Bradt,  Quart.  Joum.  Micr.  Soc.,  vol.  21,  1881,  p.  64, 
Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884,  p.  654,  pi.  71,  figs.  6,  7. 

Description. — "  Test  planospiral,  broad,  oblong,  compressed  or  com- 
planate;  lateral  faces  only  slightly  convex,  dorsal  edge  acute  or 
Bubcarinate;  segments  broad  and  arcuate,  two  or  three  of  later  ones 
Eree  at  both  lateral  margins;  exterior  ornamented  with  exogenous 
beads,  arranged  either  upon  the  sutural  lines,  or,  less  frequently,  in 
tows  parallel  to  them." 

"Length  l/20th  inch  (1.26  mm.)." 

DistrihUion. — ^The  only  North  Pacific  record  for  this  species  is 
that  given  by  Brady,  a  Challenger  station  off  the  Philippines  in  95 
Fathoms. 

CRISTBLLARIA  COSTATA  (Fichtel  and  Moll). 

Plate  34,  fig.  4. 

NatUiltu  costatus  Fichtel  and  Moll,  Test.  Micr.,  1803,  p.  47,  pi.  4,  figs,  g-i, 
Spincterules  costatus  Montfort,  Conch.  Syst.,  1808,  p.  222,  genre  56*. 
Lentieulina  costata  De  France,  Diet.  Sci.  Nat.,  vol.  32, 1824,  p.  182. 
Robulina  eostata  d'Orbiqnt,  Ann.  Sci.  Nat.,  vol.  7, 1826,  p.  289,  No.  13  [?]. 
Criitellaria  eostata  Parker  and  Jones,  Ann.  Mag.  Nat.  Hist.,  ser.  3,  vol.  5, 1860, 

p.  113,  No.  19.— H.  B.  Bradt,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884, 

p.  555,  pi.  71,  figB.  8,  9. 

Description. — ^Test  close  coiled^  chambers  comparatively  few  to 
Bach  ydutioii,  sutures  limbate;  surface  ornamented  by  numerous 
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stout  costs  in  geoeral  parallel  vitji  the  periphery  ot  the  test;  aper- 
tural  angle  decidedly  acute. 

Length  about  1  nun. 

Distribution. — ^This  species  has  not  previously  been  reported  from 
the  North  Pacific.  The  only  material  I  have  seen  is  from  Nero 
station  203  in  1,625  fathoms,  bottom  temperature  35^  F.,  west  of 
Midway  Islands. 

This  is  a  remarkable  occurrence  for  this  species,  which  by  its  pre- 
vious recorded  distribution  seems  to  have  been  taken  in  compara- 
tively warm  and  shallow  water. 

CBISTBLLARU  XLBOA»nSSIMA  (CmI>]. 


Robulina  eUgantimma  Costa,  Atti  Accad.  Pont.,  voL  7,  pt.  2, 18M,  p.  198,  pL  19, 

fig.  4. 
CruUOana  eUgaiUuwma  GoXs,  Eongl.  Srenak.  Vet.  Al>d.  Huidl.,  vol.  25, 18ft4, 

p.  64,  pi.  11,  figs.  641, 642.— Baoo,  Froc.  U.  B.  Nat.  Hub.,  vol.  34, 1908,  p.  147. 

Description. — Test  compressed  with  the  eu'lier  development  dose 
coiled,  later  chambers  oloDgate,  taking  on  a  tendency  toward  uncoiling, 
early  chambers  ornamented  with  closely  set,  rather  acute  costs, 
parallel  to  the  periphery  of  the  test,  sutures  indistinct,  not  limbate; 
later  chambers  smooth,  ornamentation  persisting  longest  on  the 
periphery;  peripheral  border  with  a  narrow  but  very  distinct  keel; 
apertural  an^e  prominent. 

Length  about  1.25  mm. 

Distribution. — Bagg  records  this  species  from  a  sin^e  ATb<arot$ 
station,  II4508,  in  495  fathoms  off  the  Hawaiian  Islands.  This 
specimen  I  have  examined  and  it  is  here  ^ured. 

This  species  differs  from  C.  costata  in  the  form  of  the  test  and  in 
the  ornamentation  which  here  is  close  set  and  rather  acute  while  in 
G.  costata  the  costfe  are  coarser  and  rounded. 

CRISTBLLASIA  WBTHBRSLUI  Jaam,  nt.  SUBUHKATA.  nnr  ntiMf. 

Plate  33,  fig.  4. 

Description. — ^Tost  at  first  close  coiled,  later  becoming  uncoiled  and 
crozior-shaped ;  curved;  compressed,  sutures  depressed,  portion  of 
chamber  wall  between  the  sutures  ornamented  with  rows  of  tubercles 
in  linear  rows  both  transversely  and  longitudinally,  in  later  growth 
tending  to  fuse  into  a  raised  ridge. 

Length  about  5  mm. 

Type-specimen. — Cat.  No.  8548,  U.S.N.M.,  from  Albatroas  station 
D4d00  in  139  fathoms,  bottom  temperature  52.g°  F.,  off  Japan. 
This  is  the  first  occurrence  of  this  species  in  the  North  Pacific,  and 
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CBISTSLLAUA  SUBALATA  H.  B.  Brady. 

Plate  30.  figs.  5-7. 


tyittcllarie  oftftiMbt  Rrcbo,  vai.  tuhalata  H.  B.  Brady,  Rep.  Voy,  Chatlengtt, 

Zoolc^,  Vol.  9,  18S4.  p.  536,  pi.  flfl.  fips.  24.  25. 
Crittfllana  mharauilula  GoSs  (port,  not  O.  (uftorcualula  MoNTiou).  Bull.  Mus. 

Conp.  ZoOl.,  vol.  29.  ISSO,  p.  57. 

Discription. — Test  much  elongated,  earliest  chambers  close  coiled, 
lat*r  ones  very  early  becoming  imcoiled  and  developing  an  elongate, 
compres§ed  teat,  with  oblique,  slightly  depressed  sutures ;  wall  smooth; 
initial  end  of  the  test,  with  a  broad  flaring  plate-like  keel,  not  extend- 
ing lip  the  peripheral  margin,  or  at  least  only  slightly,  bearing  nu- 
■ous  concentric  lines  of  growth  and  usually  with  radial  markings 
■  well;  aperture  radiate,  terminal. 
Ijenj^h  up  to  5  ram. 

DUtrihution. — Under  the  name  C.  suharcimtuln  Go§s  has  recorded 

this  species  from  two  stations  in  the  ca,stern  North  Pacific,  Albatross 

~  375,  1^01  fathoms,  and  D3407  in  8S5  fathoms. 

I  An  examination  of  Goes's  specimens  from  these  stations  shows 

I  to  be  of  the  form  here  figured  rather  than  that  shown  ^  by 

I  who  simply  used  as  illustrations  copies  of  his  figures  in  the 

<ort  upon  .the  Arctic  and  Scandmavian  Foraminifera"  previously 

JBbltshed.'     In  reality  the  specimens  found  by  GoSs  at  these  North 

ific  stations  as  is  shown  by  Go6s's  own  material  are  identical  with 

I  form  figured  by  Brady  in  the  Challenger  Report  as  noted  above. 

t  many  of  its  characters  this  form  seems  worthy  of  specific  rank 

]  its  relation  to  C.  ohtusaUi  Reuss  is  very  doubtful.    I  have  taken 

B  liberty  of  raisii^  it  to  specific  rank. 

CKISTStXAKlA  BCSIX}RRBACm  RaoH. 

Plate  36,  fig.  6. 
CriiUllana  tdiloenbaehi  Rbcm,  Siu.  Abul.  Win.  Wien,  vol.  46,  1862,  p.  65, 
pi.  6,  6g».  I*,  la.—U.  B.  Bbadt,  Rep.  Voy.  ChalUngtr,  Zoology,  vol.  9, 
18W,  p.  539,  pi  67,  Gff .  7.— Funt,  Rep.  U.  S.  Nat.  Miw.,  1897  {1S99),  p.  316. 
pi,  63,  fig.  <.— Miu-ETT,  Jouni.  Roy.  Micr.  Soc,,  1903,  p.  253. 

Jfttcription. — ^Test  much  elongate,  compressed,  early  portion  close 
ooil»d  for  a  few  chambers,  then  gradually  assuming  an  uncoiled 
•traigbt  form,  but  with  the  sutures  oblique,  the  chambers  high; 
surface  smooth,  sutures  slightly  depressed,  peripheral  border  rounded; 
aperture  terminal,  radiate. 

Length  about  2  to  2.5  mm. 

tHstribvtion. — Although  not  previously  recorded  from  the  North 
Pacific,  the  species  occurred  at  Albatross  station  D4875  in  59  fathoms, 
eaatem  channel  of  Korea  Strait, 
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Plate  38,  fig.  2.  ■] 

CrvUllaria  lalifront  H.  B.  BsiDr,  Rep.  Voy.  Challtnger,  Zoology,  voL  9,  ISM, 
p.  bA4,  pi.  68,  fig.  19;  pi.  113,  fig.  Uo,  6.— Flint,  Rep.  U.  S.  Nat.ilw, 
1897  (1899),  p.  316,  pi.  83,  fig.  3. 

Description. — Test  elongate,  tapering  toward  either  end,  triaoguUr 
in  transverse  section;  early  chambers  close  coiled,  later  ones  uncoilii^ 
elongate,  very  broad  on  the  inner  face,  each  chamber  exteDding veil 
back  toward  the  preceding  coil,  its  marginal  angles  acute  or  obtusely 
rounded,  peripheral  margin  of  the  test  angular. 

Length  0.6  to  1.5  mm. 

Distribution. — This  species  lias  not  previously  been  recorded  from 
the  North  Pacific.  The  only  station  from  which  I  have  had  materkl 
is  Albatross  D4966  in  290  fathoms,  bottom  temperature  44.1°  F., 
off  Japan.     The  materia!  was  Tery  typical. 

In  the  form  of  the  chambers  this  is  very  different  from  C.  italiai,'m 
which  the  chambers  are  shorter  and  do  not  extend  back  to  the 
initial  whorl. 

CRISTEIXABIA  rTAUCA  (Da  fnuice}. 
PUte  33,  fig.  3. 

Saraeenaria  iCaliat  De  France,  Diet.  Sci.  Nat.,  vol.  32,  1824,  p.  177;  vol.  tf, 
1827,  p.  344;  Atlas  Conch.,  pi.  13,  fig.  6.— Blajnvillb,  Man.  de  Mai.,  U25, 
p.  370,  pi.  5,  fig.  6. 

CriiUlloria  (SaracoKiria)  italiai  i)'OBBia>fT,  Ann.  Sci.  Nat.,  vol.  7,  lS2fl,  p.  S3, 
No.  26;  HodMea,  Noa.  19  and  85, 

Oijte/fciriorta^icQpASKER,  JoNEH,  andH.B.  Biunr,  Ann.Mag.  Nat.  Hist.,  sb. 3. 
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Genus  MARGINULINA  d'Orbigny,  1826. 

Marginulma  d'Obbiony,  Ann.  Sci.  Nat.,  vol.  7,  1826,  p.  258  (type,  M.  glabra 
d'Orbigny).~H.  B.  Bbady,  I^p.  Voy.  ChaUenger,  Zoology,  vol.  9,  1884, 
p.  526. 

Description. — Test  subcylindrical,  early  portion  close  coiled,  later 
chambers  uncoiled,  rounded  in  transverse  section,  last  formed 
chambers  often  inflated;  aperture  in  early  chambers  marginal,  later 
often  becoming  nearly  median,  usually  radiate. 

This  genus  is  not  well  characterized,  and  the  limits  between  it  and 
the  much  uncoiled  species  of  CristeUaria  are  not  at  all  well  defined. 

MAROUVJUJXA  GLABRA  d'Orblcny. 

Plate  23,  fig.  3. 

MarginuUna  glabra  d'Orbiony,  Ann.  Sci.  Nat.,  vol.  7,  1826,  p.  259,  No.  6; 
ModMes,  No.  55. — ^Parker,  Jones,  and  H.  B.  Brady,  Ann.  Mag.  Nat.  Hist., 
aer.  3,  vol.  16, 1865,  p.  27,  pi.  1,  fig.  36.-11'.  B.  Brady,  Rep.  Voy.  Challenger, 
Zoology,  vol.  9,  1884,  p.  527,  pi.  65,  figs.  5,  6.— Balkwill  and  Wright, 
Trans.  Roy.  Irish  Acad.,  vol.  28  (Sci.),  1885,  p.  344,  pi.  12,  figs.  24,  25.— 
EoGER,  Abh.  k5n.  bay.  Akad.  Wiss.  MOnchen,  CI.  u,  vol.  18,  1893,  p.  346, 
pi.  11,  figs.  28,  29.— FuNT,  Rep.  U.  S.  Nat.  Mus.,  1897  (1899),  p.  313,  pi.  60, 

fig.l. 
Vagmulina  glabra  Gofis,  Bull.  Mus.  Gomp.  Zo51.,  vol.  29, 1896,  p.  59. 

Description. — ^Test  short,  stout,  early  chambers  close  coiled, 
later  ones  uncoiled,  subcylindrical,  inflated,  sutures  depressed, 
surface  smooth;  aperture  usually  radiate. 

Length  up  to  2.5  mm. 

Distribution. — ^Brady  records  this  species  from  two  GhaUenger 
stations  in  the  North  Pacific  off  Japan  in  345  and  2,150  fathoms. 
Gogs  records  it  from  Albatross  station  D3376  in  1,132  fathoms  off 
the  west  coast  of  America.  I  have  found  it  but  very  rarely  in  the 
material  I  have  examined. 

MAROXNUUIf  A  STRIATULA,  new  spedei. 
Plate23,  fig.  4. 

Description. — ^Test  elongate,  early  part  forming  a  portion  of  a  coil, 
later  chambers  momliform,  tumid,  separated  by  deep  constrictions; 
wall  with  numerous  very  fine  longitudinal  stvisd;  aperture  at  the  end 
of  a  well  developed  neck,  four-radiate. 

Length  nearly  2  mm. 

Type-specimen. — Cat.  No.  8549,  U.S.N.M.,  from  Nero  station  2071 
in  271  fathoms  off  the  Hawaiian  Islands. 

The  finely  striate  surface  and  the  apertural  characters  will  easily 
distioguish  the  species. 
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Genus  VAGINULINA  d'Orblgny.  18X6. 

Vagimdina  d'Okbignt  (typo  V.  Ugumtn  Linneua),  Ann.  Sci,  Nat,,  vol.  7,  USI, 
p,257.—H.B.  Brady,  Rep,  Voy.  Chail«ng«-,  Boology,-™!.*,  lB84,p.BM. 

Description. — Tost  clongatf,  chambers  in  a  linear  series,  placed  so 
that  the  sutures  aro  obhquo,  apcrturo  mar^;inal,  chambers  later^f 
comprossod, 

The  gonus  VaginvZina  ia  a  more  or  less  convenient  one  for  certftin 
compressed  forms  which  have,  in  commion,  oblique  sutures  and  a 
marginal  aperture.  Among  the  fossil  forms  this  genus  has  no 
definite  position,  but  its  place  as  a  genua,  including  recent  species,  ia 
not  a  very  stable  one. 

VAGmviJIlA  LEGUMBN  ainimi) 

PlateSS,  fig.  4. 

NaiOiluti  legamm  Limn^bus,  Syst.  Nat.,  ed.  10, 1758,  p.  711,  No. 248;  ed.  la.lW, 
p.  1164,  No.  288. 

Vaginulvna  Ugianen  d'Orbiont,  Ann.  Sci.  Nat.,  vol.  7,  1826,  p.  257,  No.  2.— 
Hi  B.  BRAny,  Rep.  Voy.  Challenger,  Zooicgy,  vol.  9,  1884,  p.  530,  pi «, 
figs.  13-15.— GoBb,  BuU.  Mus.  Comp.  Zo61.,  vol.  29,  1896,  p.  58.-Fui(t, 
Rep.  U.  S.  Nat.  Mua.,  1897  (1889),  p.  314,  pi.  60,  fig.  2.— Bago,  Proc.  U.S. 
Nat,  Mua,,  vol.  34,  1908,  p.  145. 

Description. — Test  compressed  laterally,  composed  of  serersl 
chambers,  sutures  distinct,  often  the  wall  below  being  transluMUt, 
earlier  not  distinguishable  in  contour,  later  ones  often  somewhat 
tumid  and  distinguishable,  length  of  individual  chamber  variaUe; 
initial  end  with  or  without  a  spine;  wall  smooth  and  polished,  apei^ 
ture  marginal  on  a  somewhat  extended  neck,  radiate. 
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Segments  about  12  in  number;  long,  narrow,  slightly  bent ;  obliquely 
set  or  nearly  erect." 

"  Length tV inch  (0.74  mm.)." 

Distribution. — ^Described  and  figured  by  Brady  from  specimens 
dredged  by  the  CJiallenger  in  95  fathoms  off  the  Philippines.  The 
specimens  figured  by  Egger  seem  rather  doubtfully  the  same  as  Brady's, 
but  the  figures  lack  detail. 

VAOmUUNA  PROTTTiaDA  (Schw^er). 

Plate  30.  fig.  1. 

Nodosaria  protumida  Schwager,  Novara  Exped.,  Geol.  Theil.  vol.  2,  1866,  p. 
227,  pi.  6,  fig.  59. 

Description. — ^Test  elongate,  tapering,  arcuate,  early  chambers 
somewhat  oblique,  sutures  indistinct,  later  chambers  much  inflated; 
wall  ornamented  with  numerous  longitudinal  raised  costae,  increasing 
in  number  as  chambers  are  added;  apical  portion  very  tapering; 
aperture  at  the  end  of  a  long  slender  neck. 

Length  about  3  mm. 

Distribviion. — Schwager  described  this  species  from  the  Tertiary 
of  Kar  Nicobar.  The  figured  specimen  is  from  Albatross  station 
D4966,  off  Japan  in  290  fathoms,  bottom  temperature  44.1°  F. 

Evidently  this  belongs  to  Va^nvlina  rather  than  Nodosaria.  The 
apertural  neck  in  the  figured  specimen  is  broken,  but  otherwise  it 
agrees  very  well  with  Schwager's  figure. 

Genus  FRONDICULARIA  De  France,  1824. 

Frondicularia  Db  France  (type,  F.  complanaia  De  France),  Diet.  Sci.  Nat.,  vol. 
32,  1824,  p.  178. 

Description. — Test  compressed,  in  the  adult  consisting  of  chambers, 
elongate  and  narrow,  running  back  on  either  side  of  tlie  test;  wall 
vitreous,  finely  perforate;  aperture  single,  either  radiate  or  sur- 
rounded with  a  lip  which  is  usually  cut  in  a  radial  manner;  surface 
smooth  or  ornamented  with  costse;  microspheric  specimens  with  a 
coiled  development  in  the  earlier  chambers;  megalospheric  specimens 
without  the  coiled  chambers  as  a  rule. 

The  genus  Frondicularia  is  interesting  in  showing  very  clearly  the 
differences  between  the  microspheric  and  megalospheric  forms  in  the 
same  species.  Formerly  the  coiled  microspheric  forms  were  called 
FlaheUina,  but  it  has  been  shown  that  instead  of  generic  differences 
these  early  stages  represent  the  complete  phylogenetic  development 
seen  in  so  many  species  only  in  the  microspheric  form.  In  the 
megalospheric  form  with  its  much  larger  proloculum  the  coiled 
chambers  are  few  or  are  not  developed  at  all.  This  difference  in  the 
development  is  shown  in  the  accompanying  outline  figures. 
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As  a  foBsil  genus  FroTidicularia  is  very  well  represented  from  tba 
Triassic  onward,  being  very  abundant,  both  in  number  of  species  aod 
individuals  in  some  horizons.  In  the  present  ocean,  except  in  certain 
restricted  regions,  it  is  almost  unknown.    There  are  but  few  liviii; 


Plale  23,  fig.  5;  plate  39,  fig.  5. 

Frondicularia  aj/alhtlota  H.  B.  Brasv  (not  F,  apathuLta  Willianeon)  Qiutt 
Journ,  Micr.  Sci.,  vol.  19,  1879,  p.  56,  pi.  8,  figs.  5a,  6,-  Rep.  Voy.  ChaHenga, 
Zoology,  vol.  9,  1884,  p.  519,  pi.  65,  fig.  18.— Shje bottom,  Mem.  Proc.  Mid- 
cheater  Lit.  and  PhJIoe.  Soc.,  vol.  51,  No.  9,  1907,  p.  5,  pi.  1,  fig.  26. 

De8cTij)tion.— Test  elongate,  compressed,  narrow;  chambers  com- 
paratively few  in  number,  proloculum  largest,  elliptical,  more  rotund 
than  the  later  chambers ;  cliambers  following  tho  proloculum  reflexed; 
those  of  the  later  development  often  less  so;  aperture  terminal, 
elliptical;  sutures  sUghtly  tleprcssed;  surface  smooth. 

Length  about  0.5  mm. 

Distribution. — Brady  obtained  material  of  this  species  from  off  the 
Ki  Islands,  129  fathoms,  and  off  Kaine  Island,  155  fathoms.  In  the 
ChaUeji^er  Report,  page  520,  he  also  mentions  the  only  North  Pftofic 
record,  as  follows:  "Mr.  F.  W.  Millett  has  tho  same  from  the  coast  of 
Korea,  40  fathoms."  Sidebottom  records  the  species  from  thecout 
of  the  island  of  Delos  (Grecian  Archipelago)  as  very  rare.  lEs 
specimen  from  the  Bay  of  Palermo  and  Egger's  single  specimen  from 
the  Gazelle  expedition,  both  of  which  are  referred  to  this  specifs, 
would  seem  best  referred  to  F.  nitida  Terquem,  as  Millett  has  already 
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Distribution. — ^Brady  described  this  species  from  specimeiis  from 
two  localities:  Off  the  El  Islands^  southwest  of  New  Guinea,  129 
fathoms,  and  on  the  coral  reefs  of  Honolulu,  Hawaiian  Islands,  40 
fathoms. 

The  species  is  a  peculiar  one  in  many  respects,  the  ornamenta- 
tion suggesting  many  of  the  Tertiary  species,  but  the  thickened  form 
and  broad  rounded  edges  being  distinct. 

The  figures  and  description  are  from  Brady. 

FRONDICTJLASIA  ROBUSTA  H.  B.  Biady,  vmt.  RSPANDA,  new  wlety. 

Plate  29,  figs.  1,  2. 

Frandicularia  rohusta  6 ago  (not  F.  robtuta  H.  B.  Brady),  Proc.  U.  S.  Nat.  Mus., 
vol.  34,  1908,  p.  145. 

Description. — ^Test  compressed,  broad,  later  chambers  extending 
backward,  giving  the  test  a  broadly  fan-shaped  form;  otherwise  Uke 
F.  roJmsia  H.  B.  Brady. 

Length  up  to  2.5  mm. 

Distribution. — ^Bagg's  specimen  is  of  this  broad  flaring  form,  found 
at  ATbatross  station  1)4508  in  495  fathoms  off  the  Hawaiian  Islands. 
I  have  seen  specimens  which  are  here  figured  from  Albatross  stations 
H4881  (type-locality)  in  316  fathoms  and  D4922  in  60  fathoms,  off 
the  southern  part  of  Japan. 

Type-specimen. — Cat.  No.  8550,  U.S.N.M. 

This  variety  lacks  the  form  of  the  typical,  but  has  the  same  general 
character  of  ornamentation  and  rounded  borders. 

Test  polythalamous;  chambers  arranged  either  biserially  or  in  an 
irregular  spiral;  surface  smooth  or  variously  ornamented;  aperture 
usually  radiate. 

This  subfamily  includes  the  genus  PolymorpTiina  and  its  closely 
allied  form  DimorpTiina. 

Genus  POLYMORPHINA  d'Orbigny,  1826. 

Poltpnorphina  d'Orbigny,  Ann.  Sci.  Nat.,  vol.  7,  1826,  p.  265. — H.  B.  Brady, 
Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  667. 

Description. — ^Test  more  or  less  rounded,  usually  not  equilateral, 
chambers  few,  obliquely  placed  in  a  more  or  less  spiral  arrangement; 
aperture  terminal,  usually  radiate;  wall  calcareous,  perforate,  either 
smooth  or  variously  ornamented  with  spines,  costse,  or  tubercles. 

Although  there  are  various  modifications  of  PolymorpTiinay  the 
unity  of  the  whole  is  very  wefl  defined,  the  aperture  is  usually  radiate 
and  the  modifications  are  largely  along  the  lines  of  ornamentation  and 
the  arrangement,  number,  and  form  of  the  chambers. 
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j^  POLYMORPHIIfA  LACTBA  (Wiiku  and  lacob). 

Plate  34.  fig.  8. 

"  Serpula  tentuB  ovaliB  laevia"  Walker  aod  Bore,  Teat.  Mia.,  1784,  p.  2,  pi.  1, 
fig.  5. 

"Polymorpha  Subcordifonnia  vel  Oviformis"  Soijiani,  Teetaceograpbia,  vd. 
1,  pt.  2,  1791,  p.  114,  pi.  112,  flga.  11,  nn,  etc, 

Serpula  lactea  Walker  and  Jacob,  Adams'  Eways,  ed.  2, 1798,  p.  634,  pi.  24,  Cig.  4. 

Venn.ictiliim  lacteum  Montagu,  Teat.  Brit.,  1803,  p.  522. 

Polymorphiruz  laeUa  Maqiluvrat,  Moll.  Aberd.,  1843,  p.  3Z0,— Willi ahbon 
(part)  Rec.  For.  Great  Britain,  1858,  p.  71,  pi.  6,  fig.  147,— H.  B.  Bwdt, 
Parkbr,  and  Jones,  Trans.  Linn.  Soc.  London,  vol.  27,  1870,  p.  213,  pi.  39, 
fig.  1  a^.—3..  B.  Brady,  Rap.  Voy.  Challenger,  Zoology,  vol.  8,1884,  p. 659, 
pi.  71,  fig.  11, — BuBBOws,  Sherdoun,  and  Bailey,  Joiim.  Roy.  Micr.  Soc., 

1890,  p.  561,  pi.  11,  fig.  9.— Wright,  Proc.  Roy.  Irish  Acad.,  eer.  3,  vd  1, 

1891,  p.  486,— Crick  and  Sherborn,  Joum.  Northampton  Nat.  Hist.  E«c., 
vol.  7,  1892,  p.  71,  fig.  25,— EaOER,  Abh.  k3n.  bay,  Acad.  Wiaa.  MOncheii, 
vol,  18, 1893,  p.  308,  pi.  9,  figs,  8,  H,  15.— Chapman,  Joum,  Roy.  Hict.  Soc, 
1896,  p.  9,  pi.  2,  fig.  3.— Morton,  Proc.  Portland  Soc.  Nat.  Hist.,  vol.  2,  IfflT, 
p.  119,  pi.  1,  fig.  7.— MiLLETT,  Joum.  Roy.  Micr.  Soc.,  1903,  p.  261.— So* 
BOTTOM,  Mem.  and  Proc.  Mancheflter  Lit.  and  Philon.  Soc.,  vol.  51,  No.  1, 
1907,  p.  9,  pi.  2,  fig-  11  [?].- Chapmaj),  Joum.  Quekett  Micr.  Club,  1907, p. 
131.— Baoo,  Proc,  U,  S,  Nat,  Mua.,  vol.  34,  1908,  p.  149. 

Description. — Test  ovate,  nearly  symmetrical  in  transverse  section, 
chambers  few,  eloogate,  separated  by  slightly  depressed  sutura; 
wall  smooth. 

Length  about  0.5  mm. 

Dislrihutiim.—TKis  species  was  recorded  by  Brady  from  OM 
ChaUeiiger  station  in  the  North  Pacific,  de]>th  2,300  fathoms,  and  by 
Bagg  from  Albatross  station  H4579  in  387  fathoms,  off  the  Hawaiiin 
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than  wther  of  the  other  two  specimens  to  which  reference  is  given 
above.     The   earlier   portion,   however,   is  simil&r  to  Polymorjfhina 

POLTUORPHINA  AMTGDALOIDBS  ttmn, 
Plate  41,  fig.  5. 

Olobttlina  amypdaloidtt  Rbusb,  Zeitechr.  d.  deutscb.  geol.  Gee.,  vol.  3, 1351,  p.  82, 
pi,  8.  fig,  4T. 

Poliftnorpkina  amygdaloidtt  Rsnss,  Sitz.  E&b.  Akad.  Wias.  Wien,  vol.  18,  1S55) 
p.  250,  pi.  8,  fig.  84.— H.  B.  Bmor,  Rep.  Voy.  CholUngrr,  Zoolftgy,  vol.  fl, 
IBM,  p.  661,  pi.  71,  fig.  13.— BtTRBowa  nnd  HoiAAND,  Proc. Geol.  Aisoc.,  vol. 
15. 18B7,  p,  46,  pi-  2.  fig.  18.— Mk-leit,  Joum.  Roy.  Mitr.  Soc„  1903,  p.  261.— 
StDBBormM,  Mem,  and  Proc.  Mancbeeter  Lit.  and  Philoe.  Soc,  vol.  51,  No.  9, 
1907.  p.  9, pi,  2.  flgB,  12-14.— Baoo,  Proc.  U.  S.  Nat.  Mua.,  vol,  34, 1908,  p.  148. 

Pohfrnorpliina  laetta  Walker  and  Jacob,  var.  amygdaloida  B.  B.  BaADr,  Pahssr, 
ami  JoKKS,  TnriB.  Linn  Soc.  i.oiidon,  vol.  27,  1870,  p.  214,  wood  riil«. 

DtseriptUm. — ^Tost  ovaJ,  somewhat  compressed,  crosa-ewtion  elip- 
tical,  chambers  few,  elongate,  sutures  only  very  slightly  depressed; 
wall  smooth. 

Length  0.6  to  1  mm. 

Pistribul^an. — Bagg  records  the  species  from  three  AThaiross  stations 
T  the  vicinity  of  iho  Tlawaiian  Islaads,  D4()17,  305  fathoms;  D4174, 
:.i5-«G5  fathoms;  and  114567,  ui  1,307  fathoms. 

I  bare  found  no  material  to  place  in  this  species.  The  figures  are 
drawn  from  the  specimens  recorded  by  Bagg. 

POLTHORPBIHA  OISBA  <|-OiM(bt. 
Plale  41,  fi«.  4. 
"Pttlymorphlna  Subcordiformia  vel  Oviiornua"  Soldani,  T««taceographia,  vol,  1 

lo2,  1791.P.  114.  vol.  113,  figB.  21,  C.elc. 
folriurpAiW  {Globulina)  gibba  d'Orbtont,  Ann.  Sci.  Nat.,  vol.  7,  1S26,  p.  226, 

Ko.  SO;  ModUtt.  No.  63,— Ekioiit,  Naum  Jahrb,  fOr Min.,  1S&7,  p.  288,  pi.  13, 

fiBi.1-4. 
Pofywiorphina  gibba  B.  B.  Bkaat,  Pakxbr,  and  Jonbs  (port),  Trana.  Linn.  Soc. 

Loadoii.  vol    27.  1870.  p.  216,  pi    3B.  llgB,  2aHi-— H.  B.  Beady,  Rep.  Voy. 

CWImjMT,  Znologv-,  toI.  9,  1884,  p.  661,  pi.  71,  JigB.  12fl,  6.~Wrioht,  Pnxr. 

Roy.  Iruh  Ac»d.,  aer.  3,  vol.  1,  1801,  p.  486,— Sms bottom,  Mem.  and  Proc. 

IbochcHter  Lit. and  Philoe.  Soc..  vol.  61,  No.  9, 1907,  p.  10.  pi.  2,  figs.  15-17.— 

CHArKAN,  Journ,   Quoketl  Uirr.  Club,  1907,  p.   )31.— Baoq,  Ptoc.  t'.  S. 

Nat.  Mtu,,  vul,  34,  1908,  p.  149.— Coapuan,  Proc.  Roy.  Son.  Victoria,  \-ol. 

22,  1910,  p,  270. 
OMvlium  gibhn  d'Obmont,  For.  Fo«,  Vlanne,  1846,  p.  227,  pi.  13,  figs.  t3,  14. 

DacnjAion. — Test  rotund,  front  view  nearly  circular,  end  view 
•roaiUy  oval;  visible  chambers  few;  broad  sutiires sUghtlj excavated ; 
uiil  >-iiii)olh,  aperture  somewhat  produced. 

IjH.nhO.iS  to  1  mm. 

Diftnl^ittion. — Bagg  records  this  species  from  one  station  only, 
:,'fKi/n><«  114430,  rarely,  in  1,644  fathoms,  off  the  Hawaiian  Islands. 
1  iii^  «p^-cimen  I  bava  examined,  and  it  is  typical.  I  have  a  single 
fpcotnim  £roni  JUbairwa  D4S(I7,  iu  44  fathoms,  off  Japan. 
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POLTMORPmHA  AKODSTA  BVK 

Plate  39,  fig.  6. 

Polymorphina  (Olobulina)  anptala  Eqqeb,  Neues  Jahrb.fflrMin,,  1867,  p.  200,^ 
13,  figB.  13-15.— H.  B.  Bbady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 
p.  563,  p!.  73,  figB.  1-3- 

Description. — Test  elongate,  compressed,  cylindrical,  apical 
acute  and  subacute,  aportural  end  obtuse,  chaxabers  comparatii 
few,   elongate,   suturea   but  very  slightly   depressed;   wall  smool 
aperture  finely  radiate. 

Length  0.6  to  O.S  mm. 

Distribution. — -Brady  records  this  species  from  one  OhaUenger  station 
in  the  North  Pacific,  station  241,  in  2,300  fathoms.  Bagg  also 
records  it  in  another,  Ilawaiiau  Islands,  Albatross  D4017,  in  305 
fathoms.  Bang's  specimen  which  I  have  examined  seems  more  like 
a  Quinqueloculina  than  a  Polymorphina,  but  it  is  too  poor  to  make  out 
Burely.  I  have  had  specimens  from  three  Nero  stations,  170,  aorlh- 
weat  of  the  Hawaiian  Islands  toward  Midway  Island,  1,990  fathoitB; 
station  1300  in  1,088  fathoms,  and  1301  in  1,529  fathoms,  both  south 
of  Japan. 

POLTMOKFHIHA 


Plate  40,  fig.  2. 

Pob/morpkinalanceolataRTLvas,  Zeitschr.  d.deutech.geoI.Gee.,  vol.  3,  )S51,p-K 
pi.  6,  fig.  50;  SiU.  kais.  Akad.  Wisa.  Wien,  vol.  62,  1870,  p.  487,  No.  ]!■- 
H.B.  Brady,  Rep.Voy.C/uttUri^er,  Zoology, vol. ft,  1884,  p. 564,  pi,  72.  figs. 54. 

Polyitarphina  fuatformii  11.  B.  Boady,  Pakkbr,  and  Joneh  (part),  Tnmfl.  Uei. 
Soc.  London,  vol.  27,  1870,  p.  219,  pi.  3"    " 


FOBAMIKIFEBA  OF  NOBTH  PACIFIC  OCEAN.  87 

POLTMORPHHrA  COMMUHIS  d'OiWiiiy. 

Plate  37,  fig.  7. 

Pofymorphina  (GiUtulina)  communis  d'Orbiont,  Ann.  Sci.  Nat.,  vol.  7,  1826, 
p.  266,  pi.  12,  figs.  1-4;  ModMee,  No.  62.— Eooer,  Neuee  Jahrb.,  1857,  p.  288, 
pi.  13,  figa.  16-18. 

Polymorphina  communis  H.  B.  Bradt,  Parker,  and  Jones,  Trana  linn.  See. 
London,  vol.  27,  1870,  pi.  39,  p.  224,  figs.  10a,  6.— II.  B.  Brady,  Rep.  Voy. 
Challenger,  Zoology,  vol.  9,  1884,  p.  568,  pi.  72,  fig.  19.— Burrows  and 
Holland,  Proc.  Geol.  Ass.,  vol.  15,  1897,  p.  46,  pi.  2,  fig.  14. — Flint,  Rep. 
U.  S.  Nat.  Mus.,  1897  (1899),  p.  319,  pi.  67,  fig.  2.— Millett,  Joum.  Roy. 
Micr.  Soc,  1903,  p.  263.— Chapman,  Joum.  Quekett  Micr.  Club,  1907, 
p.  131.— Sidebottom,  Mem.  and  Proc.  Manchester  Lit.  and  Fhilos.  Soc.,  vol. 
51,  No.  9, 1907,  p.  11. 

Description. — ^Test  ovate,  somewhat  elongate,  initial  end  broadly 
rounded,  apertural  end  somewhat  obliquely  pointed;  chambers  few, 
inflated,  sutures  excavated;  wall  smooth. 

Length  0.75  to  1  mm. 

DUtribvHon. — ^This  species  is  recorded  by  Flint  from  Albatross 
station  2842  in  72  fathoms  off  Unalaska.  Bagg  records  it  from  the 
Hawaiian  Islands,  but  I  am  inclined,  after  examination,  to  place  liis 
specimens  under  Polymorphina  sororia.  I  have  seen  specimens  from 
Tusearora  station  11,  in  437  fathoms  in  the  eastern  Pacific,  and 
Albatross  H4856  in  898  fathoms  in  Bering  Sea.  This  species  has  more 
or  less  tumid  chambers  and  a  rounded  initial  end  but  is  variable. 

POLTMORPmNA  OVATA  d'Orbigny. 

Plate  30,  fig.  2. 

Polym>orpkina  ovata  d'Orbiomy,  For.  Fo68.  Vienne,  1846,  p.  233,  pi.  13,  figs. 
1-3. — Reuss,  Sitz.  k6n.  Akad.  Wion,  vol.  55,  1867,  p.  91. — H.  B.  Brady, 
Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  664,  pi.  72,  figs.  7,  8.— GoSs, 
Bull.  Mu8.  Comp.  Zo51.,  vol.  29,  1896,  p.  54. 

Description. — **Tho  test  of  this  species  has  an  oval  but  somewhat 
inequilateral  outline  and  the  two  faces  are  almost  equally  convex; 
the  oral  end  Ls  obtuse,  the  aboral  acuminate.  The  segments  are 
trranged  with  regularity  in  two  alternating  series,  the  last  pair 
occupying  two-thirds  of  the  visible  shell.  The  sutures  are  complinate 
ind  are  marked  by  fine  lines  without  external  depressions."  Descrip- 
tion copied  from  Brady. 

Distribution-, — Goes  records  this  species  as  rare  from  Albatross 
tation  3407  in  885  fathoms.    This  specimen  is  here  figured. 

POLTMORPmiTA  OVATA  d*Orblgny,  flstuloM  form. 

Plate40,  fig.  4. 

A  specimen  with  long  branching  last-formed  chambers  was  found 
I  material  from  the  Gulf  of  Sidra.  The  early  chambers  seem  to  be 
Hied  to  Polymorphina  ovata.  It  is  an  exceptionally  branching  and 
ctended  form. 
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OBLOHOA 

Plate  37,  6g-  6, 


*.i3 


Polifmorphina  oblonga  d'Orbiont,  For.  Fosb.  Vienne,  1846,  p.  232,  pi. ! 

29-31.— H.  B.  Bradt,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  18M,  p,  { 

pi.  73,  figs.  2-*.— Chaster,  Firet  Rep.  Southport,  Soc.  Nat.   Sci., 

(1892),  p.  64,  pi.  1,  fig.  13.— EooER,  Abh.  k6n.  bay.  Acad.  Wub.  1" 

CI,  H,  vol.  18,  18S3,  p.  309,  pi.  II,  figs.  9,  10,  24.— FuKT,  Rep.  U.S 

Mus.,  1897  (1899).  p.  319,  pl.  67,  fig.  5.— MiiXETr,  Joum.  Roy.  Micr.  3ol! 

1903,  p.  164.— SiBBBOTTOM,  Mom.  and  Proc,  Manchester  Lit.  and  T' 

Soc.,  vol.  51,  No.  9,  1907,  p.  12,  pl.  2,  fig.   20.— Chapman,  Joum.  Quehtf 

Micr.  Club,  1907,  p.  132;  Proc.  Roy.  Soc.  Victoria,  vol.  23,  IftlO,  p.  280. 

Description. — "The  test  is  more  or  less  compressed,  and  has  ai 

to  eight  visible  segments  which  are  somewhat  oblong  and  inflated  w 

contour  and  separated  by  excavated  sutures," 

Brady  records  this  species  from  the  North  Pacific  down  to  2,050. 
fathoms.  The  species  is  recorded  by  Ba^,  but  an  examinatioa  rf 
his  epeciraens  show  it  to  be  an  VvigeriTia  with  a  phialine  Up  oa  tlu 
opposite  end  from  which  the  aperture  would  be  if  the  specimen  weM 
a  Poli/morphina  of  this  species.  The  description  and  figure  are  from 
Brady. 

POLTMOSPmitA  ROTUKDATA  (1 
Plate  40,  fig.  1 

OuUulitvt  TolunAaa  Borhbkann,  Zeitschr.  d.  deut»ch.  geol.  Ges.,  vol.  IjA 
p.346,  pl.  18,  fig.  3. 

Polftnorphina  rotnndala  Rbuss,  Sitz.  Akad.  Wi«.  Wies,  vol.  62,  1670,  p 
No.  14.— VON  ScHLicHT,  Fonm.  Pietepuhl,  1870,  pl.  26,  figs.  13-15; pl, 8" 
I-&;  pl.  30,  figs.  33-40.— H.  B.  Bradt,  Parser,  and  Joxeb,  Tr»ai.S 
Soc,  London,  vol.  27,  IS70,  p.  234,  p.  40,  fig.  19o-«  and  wood  c  "^ 
Bkapt.  Rpp.  Vov.  OaJtoiwr.  Zootoev.  vol.  9.  1S&4.  p.  570.  pl.  73.  t 
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Length  0.6  to  0.8  mm. 

DiHrilniiion, — ^This  species  is  recorded  by  Picaglia  from  long. 
.09**  58'  W.;  lat.  0°  47'  N.  in  4,670  meters. 

Bagg^s  specimens  referred  by  him  to  Polymorphina  communis  seem 
Dore  properly  to  be  placed  here.  His  specimens  are  figured.  They 
1X6  from  Albatross  station  H4585  in  6S9  fathoms  near  the  Hawaiian 
islands. 

POLTMORPmiTA  COMPRESSA  d'Orblgny. 
Plate  40,  fig.  3. 

Polymorpha  *'Subovalia"  Soldani,  Testaceographia,  vol.  1,  pt.  2,  1791,  p.  114, 
pi.  114,  fig.  F,  I;  pi.  115,  fig.  N;  pi.  116,  figs.  V,  X,  etc. 

Pofymorphina  compreua  d'Orbigny,  For.  Foss.  Vienne,  1846,  p.  233,  pi.  12, 
figs.  32-34. — H.  B.  Brady,  Parker,  and  Jones,  Trana.  Linn.  Soc.  London, 
p.  227,  pi.  40,  figs.  12a-/. — H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol. 
9,  1884,  p.  565,  pi.  72,  figs.  9-11.— Mariani,  Boll.  Soc.  Geol.  Italia,  vol.  7, 
1888,  p.  288,  pi.  10,  fig.  13.— Wright,  Proc.  Roy.  Iriph  Acad.,  scr.  3,  vol.  1, 
1891,  p.  487. — Egger,  Abh.  k6n.  bay.  Acad.  Wiss.  Mtinchcn,  CI.  ii,  vol.  18, 
1893,  p.  309,  pi.  9,  figs.  11-13.— Gofis,  Kongl.  Svonnk.  Vet.  Akad.  Ilandl., 
voL  25,  No.  9,  1894,  p.  58,  pi.  10,  figs.  539-553.— Funt,  Rep.  U.  S.  Nat. 
Mus.,  1897  (1899),  p.  319,  pi.  67,  fig.  3.— Millett,  Journ.  Roy.  Micr.  Soc., 
1903,  p.  262. — SiDEBOTTOM,  Mem.  and  Proc.  Manchester  Lit.  and  Pliilos.  Roc, 
vol.  51,  No.  9,  1907,  p.  13,  pi.  3,  figs.  1-6,  12,  13  [?].— Bagg,  U.  S.  Nat.  Mus., 
vol.  34,  1908,  p.  149.— Chapman,  Proc.  Roy.  Sot\  Victoria,  vol.  22,  1910, 
p.  280. 

Deseripiion. — Test  usually  oblong,  strongly  compressed,  chambers 
puimerous,  elongate,  but  often  as  broad  as  long  in  surface  view  except 
ihe  last,  in  an  alternating  biserial  arrangement,  sutures  somewhat 
taeavated,  surface  somewhat  smooth,  but  occasionally  with  traces 
lif  striae  near  the  initial  end;  aperture  strongly  radiate,  often  on  a 
protuberant  portion  of  chamber. 

Length  up  to  3.15  mm. 

Distribiition. — Brady  records  this  s])ecies  from  the  North  Pacific 
^riihout  station.  Bagg  records  it  from  three  stations  off  the  Hawaiian 
Xriands,  D4017,  305  fathoms,  H4430  in  1,544  fathoms,  and  H4C94 
fbk  866  fathoms.  Of  the  two  specunens  of  the  Bagg  material  in 
Washington  which  I  have  examined,  the  specimen  from  D4017  is 
Afinitely  a  Quinqueloculina  and  that  from  H4694  too  broken  to 
^termine. 

Excellent  specimens  of  this  species  were  obtained  from  material 
hedged  at  Albaiross  station  H4878  in  84  fathoms  and  D4825  in  120 
UthomSy  adjacent  stations  off  the  coast  of  Japan. 

This  seems  to  be  a  more  clearly  defined  species  than  most  of  the 
^ers  of  the  genus. 


BULLETIN  71,  UNITED  STATES  NATIONAL  HUmUU. 


Plate  38,  fig.  I. 

PoCffTTwrphina  eUganliaima  Pahker  and  Johss,  PhUos.  Trans.  Roy,  Sot,  w 

156, 1865,  p.  438.— H.  B.  Brady,  Parker,  and  Jones,  TranH.  him.  Eb 

vol.  27,  1870,  p.  231,  pi.  40,  fig.  lHa^.—U.  B.  Bhady,  R«'p.  Voy.  C^aOn^ 

Zoology,  vol.  9, 1884,  p.  566,  pi.  72,  figs.  12-15.— Fijnt,  Rep.  V.  S.  St.  ¥ 

1897  (1899),  p.  319,  pi.  67,  fig.  4.— Millett,  Joum.  Roy.  Uicr.  Soc.,  1883^; 

263.— tHAPMAN,  Joum.  Quekett  Micr.  Club,  1907,  p.  132,  pi.  10,  % ' 

Proc.  Roy.  Soc.  Victoria,  vol.  22,  1910,  p.  280. 

Description. — Test  ovate,  initial  end  broad  and  rounded,  apical  a 

tapering,  bjuntly  pointed,  end  view  often  subtriangular;  chambol 

few  but  unequally  biaeria! ;  waU  smootb,  sutures  not  depressed  but  ol 

a  darker  color;  aperture  radiate,  prolonged. 

Length  up  to  1  mm. 

Distribution. — This  13  evidently  a  tropical  or  subtropical  t 
of  comparatively  shallow  waters.    It  bas  been  obtained  in  the  jS  , 
tralian  and  the  East  Indian  region.    In  the  North  Pacific  Bn4 
records  it  from  Hongkong  Harbor,  7  fathoms.     I  have  had  a 
collected  from  the  Inland  Sea  of  Japan,  depth  not  given. 

TTie  arrangement  of  chambers  in  this  species  is  peculiar  for  ifae 
genus,  the  bb^erial  aiTangement  being  oblique,  so  that  the  last-formed 
chamber  on  one  side  of  the  test  covers  all  previously  added  chamben 
of  that  side  and  on  the  other  side  leaves  the  other  set  exposed.  In 
this  way  there  are  a  number  of  chambers  vbible  from  either  side  d 
the  test. 

POLTHORFHUVA  LOE1GICOLLIS  H.  B.  Brady. 
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POL7MORPH1NA  RSOINA  H.  B.  Bndy,  Pftrker,  and  Joim. 

Plate  41,  figs.  6,  7. 

Polymorphina  reffina  H.  B.  Bradt,  Parker,  and  Jones,  Trans.  Linn.  Soc.  Lon- 
don, voL  27, 1870,  p.  241,  pi.  41,  figp.  32a,  6.— H.  B.  Brady,  Rep.  Voy.  Chal- 
lenger, Zoology,  vol.  9,  1884,  p.  571,  pi.  73,  figs.  11-13.— Egger,  Abh.  k6n. 
bay.  Akad.  Wise.  Mttnchen,  Cl.  n,  vol.  18,  1893,  p.  310,  pi.  9,  figs.  45,  50, 
61.— MiLLETT,  Joum.  Roy.  Micr.  Soc.,  1903,  p.  265.— ('hapman,  Joiirn. 
Quekett  Micr.  Club,  1907,  p.  132,  pi.  10,  fig.  4.— Bago,  Proc.  U.  S.  Nat. 
Mus.,  vol.  34,  1908,  p.  149.— Chapman,  Proc.  Roy.  Soc.  Victoria,  vol.  22, 
1910,  p.  281. 

Description, — ^Test  fusiform;  chambers  several,  inflated,  with  deep 
flotures;  wall  ornamented  with  elongate,  coarse  costie,  usually  not 
broken  on  the  individual  chambers;  aperture  radiate,  ])roduced. 

Length  0.60  to  1  mm. 

Distribution. — ^The  only  records  for  tliis  species  in  the  North  Pacific 
are  from  the  region  of  the  Hawaiian  Islands.  Brady  foun<l  it  in  the 
ChaUenger  material  from  off  Ilonolula  in  40  fathoms.  Bagg  records 
it  from  Albatross  station  II4694  in  865  fathoms  as  rare,  and  I  liavo 
found  it  in  material  from  Albatross  station  H2922  in  268  fathoms.  It 
teems  to  be  a  tropical  species  of  comparatively  shallow  water. 

SuT>fhmil3r  4r.  TrNriG-KRININ-^ffl], 

Test  composed  of  several  chambers,  typically  spirally  arranged, 
CBpecially  in  the  earlier  portion,  later  chambers  often  becoming 
loosely  arranged,  or  even  uniserial;  wall  smooth  or  variously  orna- 
mented; aperture  typically  consisting  of  a  neck  witli  a  definite 
phialine  lip. 

In  Umgerina  the  spirally  arranged  chambers  are  typical,  old  age 
duuracters  appearing  in  the  loss  of  ornamentation  or  in  the  tendency 
to  become  loosely  spiral  as  in  Z7.  interrupta.  In  Siphogenerina  the 
early  chambers  are  spiral  or  biserial,  especially  well  developed  in  the 
microspheric  forms,  and  the  later  development  is  uniserial. 

Genus   UVIGERINA   d'Orbigny,   1826. 

Umgerina  d'Orbiony  (type,  U.  pygmst'a  (l'Or])i<?ny),  Aim.  Sd.  Nat.,  vol.  7,  1826, 
p.  268.— H.  B.  Brady,  Rep.  Voy.  Challenger ^  Zoology,  vol.  9,  1884,  p.  573. 

Description. — ^Test  elongate,  spiral,  consisting  of  numerous  cham- 
bers, usually  arranged  triserially,  occasionally  in  later  growth  with 
fewer  than  three  chambers  in  each  volution;  waU  calcareous,  perforate, 
hyaline,  smooth  or  ornamented  with  spines  or  costse  or  modifications 
of  them;  aperture  with  usually  a  tubular  neck  at  the  end  of  which 
b  a  phialine  lip. 

The  genus  Uvigerina  is  one  of  the  most  clearly  distinguished  of  any 
oi  the  genera  of  the  Foraminifera.  Its  triserial  arrangement  of 
Bhambers  with  a  tubular  aperture  and  phialine  lip  will  at  once  serve 
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to  (listinguiah  it.    In  some  of  the  species  m  the  last-formed  chunbcn 
there  is  a  tendency  to  reduce  the  number  of  chambers  in  a  Tolntion 

to  two,  or  even  to  become  almost  uniserial  aa  in  Uvigerina  intern^ 
H.  B.  Brady.  The  surface  ornamentation  presents  a  coosideraUs 
range  from  smooth  and  unoniamontod  as  in  U.  canarUnsis  d'Orbigny, 
through  the  finely  striate  forms  to  ones  with  heavy  costse,  and  tfaess 
may  be  broken  into  spines  or  the  whole  test  may  be  spinose, 
17.  asperula  Czjzek  and  U.  intemipta  H.  B.  Brady.  One  of  Uie  most 
interesting  forms  of  ornamentation  in  the  genua  is  the  seconduy 
development  of  spines  in  T7.  acuhaia  d'Orbigny,  developed  in  the  later 
chambers  first,  but  progressively  extending  backward  and  finally ' 
some  cases  covering  the  entire  teat. 

The  genus  Uingerijta  is  known  from  the  Eocene  through  the  later 
formations  of  the  Tertiary  to  t!ie  present.  Some  of  the  species 
to  have  a  limited  distribution,  both  geographically  and  bathymet- 
rically,  but  others,  as  U.  pygmxa  d'Orbigny,  have  a  much  wider  rang* 
geographically  and  are  found  to  considerable  depths. 

UVIGERINA  CANABIEnSIS  d'OrUgny. 

Plate  42,  fig.  B. 

"Teata;  pineiiorme  sminusculie"  Soldami,  Teataceogiaphia,  vol.  2,  1798,  p-U, 

pi.  4,  figs.  E,  F,  G,  H. 
Uvigerina  nodosa,  %'ar.  B  d'Obbiony,  Aim.  Soi.  Nat.,  vol.  7, 182G,  p,  269,  No.l. 
ErinjmnacanQrCensuD'ORBKiNY,  Foram.  Canaries,  1839,  p.  138,  pi.  I,SgB.  3t4. 

H.  B.  Braby.  Rop.  Voy.  Challenger,  Zoology,  vol.  S,  1884,  p.  &73,  ^" 
. — WooDWAiiD  and  Thomas,  I3th  Ann.  Rep.  Geol.  Nat. 

vey  Minnesota  tor  1884  (1885),  p,  171,  pi,  4,  fig,  37;  Oeol.  Nat.  Hist 
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rial  from  the  stomachs  of  holothurians  dredged  at  Albafrwis  station 
D3603  at  1,771  fathoms  and  from  both  the  eastern  and  western  sides 
of  the  IQorth  Pacific  in  depths  from  1,597  to  2,112  fathoms.  fVom 
the  r^ion  of  the  Hawaiian  Islands  Bagg  records  it  from  three  Alba- 
tros8  stations,  D4000,  D4025,  and  II4571  in  from  104  to  384  fathoms. 
The  least  depth  at  which  any  of  the  material  of  this  species  which 
I  have  examined  was  dredged  was  at  Tuscarora  station  11  in  437 
fathoms,  about  midway  between  the  Hawaiian  Islands  and  the  Cali- 
fornia coast.  Brady  did  not  record  the  species  from  the  North  Pacific. 
From  the  material  at  hand  and  a  study  of  the  published  figures 
referred  to  this  species  it  is  evident  that  there  is  a  considerable  dilTer- 
ence  in  the  material  referred  here.  Some  of  the  figured  specimens 
are  fusiform,  decidedly  tapering  at  cither  end  and  with  a  long,  drawn 
out  tubular  neck,  others  as  in  the  figured  specimen  are  much  the 
largest  near  the  apertural  end.  All  are  uniform  m  having  the  sur- 
face of  the  adult  chambers  smooth,  but  the  early  chambers  are  either 
smooth  as  in  the  type  figure,  or  slightly  costato  (  U.  nmula  d'OrbignjO 
or  slightly  spinose  as  in  the  figured  specuncn.  A  lai^er  scries  sliould 
throw  some  light  on  the  actual  distribution  of  the  various  forms 
now  included  under  this  specific  name. 

UVIOERZNA  CANARIBIISZS  d'Orblgny,  lubfpedei  STRIATA  B«gg* 

Uvigerina  canariensia  d*Orbigny,  subspecies  striata  Baoo,  Proc.  U.  S.  Nat.  Mus., 
vol.  M,  1908,  p.  151,  pi.  5,  fig.  2. 

Description. — "*  *  *  \  torm  which  has  definite  striations 
extending  in  groups  clear  and  well  defined,  though  not  closely  set 
down,  and  over  the  last  chamber  as  well  as  over  the  earlier  s^ments 
•8  in  Umgerina  pygmxa.  The  inflation  of  the  s^ments  is  marked 
and  the  septa  are  depressed." 

DistrihtdUm. — Bagg  described  this  subspecies  from  material  dredged 
off  the  Hawaiian  Islands  at  Albatross  station  H4566  in  572  fathoms. 

I  have  examined  the  type-specimen,  but  in  the  absence  of  sufR- 
eient  material  am  inclined  to  leave  it  here  until  more  may  be 
available.  The  description  is  coi)ied  from  the  original.  A  single 
specimen  very  similar  to  that  figured  by  Bagg  was  found  in  globige- 
rina  ooze  at  Nero  station  172  in  2,086  fathoms  near  the  Midway 
Islands. 

UVIOERZNA  SELSBTBNSIS  Heron-Allen  and  Barland. 

Plate  42,  fig.  5. 

Uvigerina  8el9eyenai$  Heron-Allen  and  Earland,  Joiim.  Roy.  Micr.  Soc.,  1909, 
p.  437,  pi.  18,  figs.  1-3. 

Description. — Test  subovate,  broadest  toward  the  apertural  end, 
chambers  numerous,  early  ones  rotund,  triserially  arranged,  later  ones 
mora  or  leas  trihedral,  more  loosely  arranged;  the  outer  lower  mar- 
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gins  somewhat  angular  and  projecting,  wall  smooth,  aperture  ivUh  ■ 
very  short  broad  neck  with  a  narrow  phialine  lip. 

Length  about  0.35  nun. 

Difi(ri6u(ion. — This  species,  described  as  a  European  fossil,  seems  to 
occur  in  the  North  Pacific,  specimens  from  Albatross  station  H2923 
in  392  Fathoms  being  very  similar  to  V.  selseyensis.  The  figure  dora 
not  show  the  angular  character  of  the  periphery  of  the  chambers,  but 
this  occurs  and  makes  the  resemblance  much  more  striking,  and  the 
comparison  made  by  the  authors  that  the  species  resembles  both  P. 
aiigulosa  and  V.  porrecia  is  well  sustained. 

UVIGERlnA  PROBOScmSA  Scbwun- 


Vvigirina  proboteidta  Sokwaoes,  Novara  Exped.,  Gcol.  111611,2,  1866,  p.  Stt, 
pi.  7,  fig.  96.— Egobr,  Abh.  kOn.  bay.  Akad.  Wisa.  MOnchen,  CI.  n,  vi. 
18, 1893,  p.  312,  pi.  9,  flg.  63. 

Description. — Test  ovate,  tapering  somewhat  at  either  end,  cham- 
bers inflated,  but  closely  set  with  sutures  nearly  flush,  surface  slightly 
hispid  with  very  fine  aculei,  aperture  with  a  tapering  tubular  neek 
with  the  greatest  diameter  near  the  base  and  a  slightly  phialine  Iqi. 

Length  about  0.5  mm. 

Dietribution.—'N ot  previously  recorded  from  the  North  Pacific. 
Described  from  the  Pliocene  of  Kar  Nicobar  and  recorded  by  Eggff 
from  OazeUe  station  90  off  Western  Australia,  Specimens  whith 
seem  to  be  this  species  were  found  at  Nero  station  1464  in  891  fatliom 
oS  Guam. 
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eem  to  fit  excellently  the  figure  and  description  of  TJ.  striata  given 
y  d'Orbigny.  The  finely  costate  tapering  test  and  the  characters 
I  the  apertural  portion  are  very  different  from  the  more  common 
oaterial  usually  referred  by  authors  to  f7.  py^msea. 

UVIGERINA  TENUISTRIATA  R«un. 

Plate  42,  fig.  4. 

Uvifferina  tenuistriata  Reuss,  Sitz.  kais.  Akad.  Wiss.  Wien,  vol.  52,  1870,  p. 
485.— VON  ScHLiCHT,  Foram.  Pietzpuhl,  1870,  pi.  22,  figs.  34-36.— H.  B. 
Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884,  p.  574,  pi.  74,  figs.  4-7.— 
Egger,  Abh.  kan.  bay.  Akad.  Wisa.,  MQnchen,  Cl.  n,  vol.  18,  1893,  p.  315, 
pi.  9,  figs.  44,  52. 

Description. — ^Test  elongate,  subcylindrical,  tapering  at  the  apical 
end,  composed  of  numerous  rounded  chambers  with  distinct  sutures; 
wall  with  numerous  fine  raised  longitudinal  costa),  except  the  distal 
portion  of  the  last-formed  chamber,  or  in  full-grown  specimens  more 
than  the  last  chamber,  with  roughened  or  even  nearly  smooth  waUs; 
q)erture  with  a  short  comparatively  tliick  tubular  neck  wdtli  usually 
a  distinct  phialine  lip. 

Xisngth  about  1  mm. 

Distribution. — Recorded  by  Brady  in  the  North  Pacific  in  95  fath- 
UDB  off  the  Philippines.  I  have  not  seen  material  definitely  referable 
to  this  species  from  the  North  Pacific.  Bagg's  material  which  I  have 
ixamincKl  seems  to  belong  to  U.  stri/iia,  although  recorded  by  him  under 
ihe  name  tenuistriata. 

UVIGERINA  STRIATULA,  new  ipedflf . 
Plate  44,  fig.  3. 

Description. — ^Test  elongate,  fusiform,  tapering  gradually  from  the 
middle  toward  either  end;  composed  of  numerous  inflated  chambers, 
hose  last  formed  considerably  drawn  out,  wall  usualty  thin  and 
translucent,  finely  and  distinctly  striated;  aperture  with  a  tubular 
eck  and  phialine  lip. 

Length  about  0.5  to  0.7  mm. 

Distribution. — ^Type-specimen,  Cat.  No.  8551,  U.S.N.M.,  from  Nero 
tationlSlOin  518  fathoms,  globigerina  ooze,  near  the  Bonin  Islands, 
i  also  occurred  from  the  same  region  at  Nero  Station  1306  in  1,208 
ithoms,  also  in  globigerina  ooze. 

In  its  extreme  modification  this  species  has  a  general  resemblance 
>  U.  interrupta  II.  B.  Brady,  but  most  of  the  specimens  examined 
are  less  drawn  out  than  is  usual  in  that  species. 
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UVIOERIIf  A  PTOM^A  d'OrUnv. 

Plate  42,  6g.  1;  pkte  44,  fig,  5. 

"Polymorpha  Pineifonnia"  SoLDANi,  Tefliaceographia,  vol.  1,  pt.  2, 1791,  [til 
flgs.  SI,  U. 

Uvigerina  jngmea  d'Ohbiqny,  Ann.  Sci.  Nat.,  voi,  7,  1826,  p.  269,  pi.  12,  S| 
Modelis,  1820,  No.  G7. 

Uvigerina  pygmxa  d'Obbiony,  For.  Foas.  Base.  Teet.  Vienne,  1846,  p.  190,  pLU 
figf.  25.  26.— Pahker  and  Joheb,  Ann,  Mag.  Nat.  Hiat.,  eer.  2,  vol.  19,  It 
p.  297,  pi.  11,  figs.  41^3.— WiLLIAMHON,  Rec,  Brit.  Fotam.,  1858,  p.  M,  pI.J^.' 
figs.  138,  139.— Parker,  JoKEB.and  H.  B.  Bbadt,  Ann,  Mag.  Nat,  Hirt., 
eer.  3,  vol,  IS,  1865,  p,  29,  pi,  2,  fig,  54.— Pabkeb  and  Joses,  Philoe,  Ttua., 
vol.155,  1865.  p-3e3,  pi.  17,  fi^.  65n,  S;pl.  13,  fig,64.— PABKEB,JoNEa,«Dd 
H.  B.  Beady,  Ann. Mag.  Nat.  HUt-.ser.  4, vol. 8, 1871,  p.  171,  pi.  11, fig.  109.- 
ScHWAGEK,  Boll.  R.  Com.  Geol.  lul.,  vol.  8,  1877,  p.  25,  pi.,  fig.  11- 
GoBs,  Kongl.  Svenak.  Vet.  Akad.  Handl.,  vol.  19,  No.  4,  1882.  p.  59,  pit, 
flga.  68-70.— H.  B.  Bradt.  Rep.  Voy.  ChalUnger,  Zoology,  vol.  9,  1884, 
p.  575,  pi.  74,  figs.  11-14.— H.  B.  Brady,  Pabkbb,  and  JoNea.  Tiang.  Zool. 
Soc.  London,  vol,  12,  1888,  p.  224,  pi.  45,  fige.  1,  2.— Whioht,  Proc.  Boy. 
Irish  Acad,,  ser.  3,  vol.  1,  ISBl,  p,  487.— Eqoek,  Abh.  kBn.  bay.  Abd. 
Wire.,  Mfludieii,  CI.  n,  vol.  18,  1893,  p.  314,  pi.  9,  fig.  42.— GoBa,  Kongl 
Svenak.  Vet.  Akad.  Handl.,  vol.  25,  No.  9,  1894,  p.  51,  pi.  9,  1 
Chafman,  Proc,  Zool.  Soc.  London,  1895,  p.  35.— GoBb,  Bull.  Mus.  Comp. 
ZoCl.,  vol.  26.  1896,  p.  50.— Punt,  Ana.  Rep.  U.  S.  Nat.  Mim.,  1897  (1»), 
p.  320,  pi.  88,  fig.  2.— MiLLETT,  Journ.  Roy.  Micr.  Soc.,  1903,  p.  269.— Cii> 
KAN,  TnuiB.  New  Zeialand  Inat.,  vol.  38,  1905  (1906),  p.  99.— SinEBonW, 
Mem.  Manchester  Lit.  and  Philos.  Soc.,  vol.  54,  1910,  No,  16,  p.  23.-CBl^ 
HAN,  Jouni.  Linn.  Soc.  Zool.,  vol,  30,  1910,  p.  414. 

Uvigenna  hifuraila  d'Obbionv.  Foram,  Voyage  Am£r,  M^d,,  1839,  p.  53,  pi.', 
68-17. 

Uvigerina  sfmiomata   d'Oebiqnt,  For.  Foas.  Base.  Tert.  Vienne,  1846,  p.  iBi 
j-  23.  24. 
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the  entrance  of  the  Gulf  of  California,  the  other  southwest  of  Panama. 
In  the  material  I  have  examined  it  has  occurred  frequently  in  the 
AOnUrasSy  Nero,  and  Tuscarora  dredgings. 

D'Orbigny's  original  figures  of  this  species  show  a  fusiform  taper- 
ing test,  in  which  the  last-formed  chambers  lacik  the  characteristic 
coste  and  in  which  the  tubular  ne<!k  is  long.  I^ater  in  his  Vienna 
Basin  monograph  he  uses  the  same  name  for  a  test  of  different  form, 
still  fusiform  but  with  a  much  shorter  and  stouter  neck.  In  recent 
material,  however,  in  almost  all  cases  the  later-formed  chambers 
are  broad  and  the  test  is  much  broader  toward  the  apical  end.  The 
figures  given  by  Brady,  Parker,  and  Jones  *  of  specimens  from  the 
Abrolhos  Bank  and  by  Flint  *  show  the  typical  form  so  abundant 
m  the  cooler  waters  of  recent  seas. 

nVIGERnVA  SCHWAGBRI  H.  B.  Brady. 

Plate  37,  fij^'s.  3,  4. 

Uvigtrina  schtDogeri  II.  B.  Bradt,  Rop.  Voy.  Challenger^  Zoology,  vol.  9,  1884, 
p.  576,  pi.  74,  figs.  8-10.— Chapman,  Proc.  Zool.  Soc.  Ixindon,  1895,  p.  35. 

Description. — Test  elongate,  subovate,  tapering  to  a  blunt  point  at 
the  aboral  end;  segments  numerous,  only  slightly  mflated  externally; 
fiurface  ornamented  by  a  few  ill-defined,  partial  costaa;  color  pure 
white. 

Length  1.6  mm. 

Distribution. — Brady  records  this  species  from  95  fathoms  off  the 
Philippines  in  the  North  Pacific  as  well  as  from  off  the  Fiji  Islands 
and  Torres  Strait.  Chapman  records  it  from  the  Arabian  Sea.  Out- 
side of  the  Philippine  region  I  have  failed  to  find  this  species  in  the 
North  Pacific. 

The  figures  and  description  are  from  Brady. 

UVIGERINA  BRUNNENSIS  Kftrrer. 
Platfi  43,  fig.  2. 

Uvigerina  hrunnensU  Karrek,  Abh.  k.  geol.  Rcichs.,  vol.  9,  1877,  p.  385,  pi. 
166,  fig.  49.— H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1884,  p.  577, 
pi.  75,  figs.  4,  5. — EoGER,  Abh.  kon.  bay.  Akad.  Wi.ss.  MUnchcn,  1893,  p.  312, 
pi.  9,  figs.  60,  61. — Chapman,  Proc.  Zool.  Soc.  Loudon,  1895,  p.  36. 

Description. — Test  elongate,  composed  of  numerous  inflated 
chambers,  wall  with  longitudinal  costce  for  the  most  part  breaking 
up  into  rows  of  spinose  projecrtions  longitudinally  placed;  aperture 
with  a  short  stout  neck  with  a  broad  phialine  lip. 

Length  about  0.75  mm. 

Distribution. — ^This  species  has  not  hitherto  been  recorded  from  the 
North  Pacific.  Brady's  stations  were  off  Christmas  Harbor,  Kergue- 
len  Island,  120  fathoms,  and  off  the  western  shore  of  Patagonia,  245 

1  Trans.  Zool.  Soc.  London,  vol.  12, 1888,  pi.  45,  flfSB.  1, 2. 
•  Ann.  Kep.  U.  S.  Nat.  Miis.,  1897  (1899),  pi.  (»,  fig.  2. 
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fathoms.    E^;er  also  recorded  it  at  two  stations  off  Kerguelen  at 
similar  depths.    Chapman  recorda  it  from  the  Arabian  Sea.    I  hare 

had  the  species  from  numerous  stations,  only  one,  AJbaiross  station 
H2764,  122  fathoms  near  the  Hawaiian  Islands,  being  less  than  a 
thousand   fathoms.     It   has   occurred   at   numerous    Nero   stations 
mostly  between  Guam  and  Yokohama  in  1,415  to  2,135  fathoms. 
Although  the  recent  material  does  not  agree  very  closely  ^ 
Karrer's  original  description  it  may  be  left  under  that  name. 


UVIGEBtnA  AHGULOSA  WlUlunioo. 

Plate  44,  fig,  4. 

Uvigrrina  anffulosa  WiLUAuaoN,  Rec.  Foram.  Qreat  Britain,  1S5S,  p.  67,  pl.l^ 
fig.  140.— Seoubnza,  Alti  Accad.  Lincei.,per.  3,  vol.  6, 1879,  pp.  226, 307.- 
BttTBCHij,  in  Bronn,  KlatBenundOrdnungenThier-Reicha.vol.  l,18S0,p.i(IB, 
pi.  7,  fig.  31.— n.  B,  Bbadv,  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p. 
576,  pi.  74,  figa.  15-18. — Balkwill  and  Wkioht,  Trans.  Roy.  Irish  Aad,, 
vol.  28  (Sci.),  1885,  p.  347.— Wriobt,  Proc.  Roy.  IriBh  Acad.,  ser.  3,  vd).  I, 
1891,  p.  487.— EOGEH,  Abh.  kfln.  bay.  Akad.  Wise.  Manchen,  CI.  n,  vol  18, 
1893,  p.  314,  pi.  9,  fisB.  40,  4G,  47.— GoBs,  Kongl.  Svensk.  Vet.  Akad.  Handl., 
vol.  25,  No.  9,  1894,  p.  51,  p!.  9,  figs.  502-509. Wones,  Pal.  Soe..  1895,  p,  m. 
pi.  7,  fig.  26.— Chapman,  Proc.  Zool.  Sot.,  London,  1895,  p.  35.— ftnij 
Ann.  Rep.  U.  8.  Nat.  Mus.,  1897  (1899),  p.  320.  pi,  68,  fig.  3.— LiBaos,  Now 
Jahrb.  fOrMin,,  vol.  1, 1901,p.  120.  pl.6,  fig.3.— Millett,  Jouro.  Roy.lftl. 
Soc.,  1903,  p,  269.- Chapman,  Joura.  Quekett  Micr.  Club.,  eer.  2,  voLU 
1907,  p.  132,  pi.  10,  fig.  5,— SiDBBOTTOM,  Mem.  and  Proc.  ManchesWrlA. 
and  Philoa.  Soc.,  vol.52,  pt.  3,  No.  13, 1908,  p.  1,  pi.  1,  fig.  4,— Chapman, Pm, 
Boy.  Sac.  Victoria,  vol.  22,  newaericB,  pt.  2,  1910,  p.  281.— SiDKBorroM.Mm. 
and  Proc.  Manchester  Lit.  and  Philos.  Soc.,  vol.  54,  pt.  3,  No.  18,  1910,  J- 
23.— Chapman,  Joum.  Linn.  Soc.  ZooIcct.  ™I.  30,  1910,  p.  414. 

Uvigerina  pygmaax,  vat,  angutoia  Parker  and  Jones,  Philoa.  Trana.,  vol. 
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I.  SFimpEs  H.  B.  Bndr. 

Plate  43,  fig.  3. 

I  {7n0«riM  *pinipes  B.  B.  Uradt,  Quart.  Journ.  Micr.  Bci..  vol.  21,  18S1,  p.  64. 
I  Cviftrina  anj/vUua  Willu-Msun,  v»r.  Mpinipa  H.  B.  Ba*i)Y,  Rep,  Voy.  ChaU 

Imgrr.  Zoology,  vol.  B,  1884,  p.  877,  pi.  74.  figa,  19,  20,— Eooer,  Abh,  kOn. 

b»y,  Akwl.  Wiw.  MlUidien.  CI.  u,  vol.  18, 1893,  p.  315,  pi.  9,  fig.  59.— Chap- 

MAX,  Proc.  Zool.  Soc.  London,  1895,  p.  200. 

Description. — Test  elongate,  tapering  toward  either  end,  chambera 
lore  or  loss  triangular  in  croea  section,  early  chambera  with  loogitu- 
b&l  ctwlse  often  prolonged  into  epinosa  projections  at  the  apical 
(I;  l»i«p  chambera  with  smooth  walls  and  more  loosely  arranged; 
Mlture  with  a  tubular  neck  gradually  merging  into  the  outline  of 
B  chamber  at  the  proximal  end  and  with  a  definite  pbialine  Up  at 
B  out#r  end. 
Lenj^h  about  0.75  mm, 

Ditilribulum. — This  variety  haa  not  been  reconled  from  the  North 
'iirific.     Brady  recorded  it  from  olf  Tristan  d'Acnnba,  Egger  from 
.\-f>  Htations  off  New  Amsterdam  and  West  Australia,  and  Chapman 
:>ni  the  Arabian  Sea. 
The  only  North  Pacific  material  I  have  seen  is  from  Nero  station 
,  in  1 ,20$  fat  homa  between  Yokohama  and  Guam.    The  figured 
men  is  frum  tJiis  station. 
f  Brady  di>sc:ribed  this  aa  a  distinct  species  and  it  certainly  has  but 
s  in  common  with  U.  angulosa  Williamaon.    With  the  exception 
I  one  of  the  stations  reconled  by  Chapman  and  one  by  Egger,  it  has 
ft  occurred  in  company  with  V.  angulosa,  but  as  tliese  are  two  from 
/  five  stations  the  percentage  is  rather  large.    The  spinoge  condi- 
1  of  tlio  early  chambers  is  also  different  from  what  is  usually  seen 
^V,  angiUoaa. 

UYIOEHUA  POBlteCTA  B.  8.  Bndf. 

Plate  44,  fig.  2. 

DM^trwidponvcbiH.  B.Bkady,  Quwt.  Jotini.  Micr.  8ci.,  vol.  !9.  I871>.  p,  00,  pi, 
8,  flgk.  IS,  16;  Rop.  Voy.  Challmga;  Zoology,  \-oI.  9,  18ftl,  p.  5T7,  pi.  74.  fig». 
tl'23.— BoGKB.  Abli,  kOn.  bay.  Akad,  WIm,  MQnrhen.  CI.  n.  vol.  18,  1893, 
^  SI&,  pi.  0,  GjB.  61,  63.— Obapuan.  Joum,  Liua.  Soc.  Zoology,  vol.  90, 1910, 


rifHon. — Teet  much  elongated,  early  chambers  in  a  close 

z  onee  drawn  out  and  considerably  separator!  from  ona 

tr;  rhamtwra,  especially  the  later  ones,  concave   below,  the 

ipher»l  edge  angular  and  projecting;  upper  surface  of  the  cliam- 

8  convex  and  ornamented  V>y  coarse  longitudinal  costte  wluch  pn>< 

Bt  at  the  peripheral  edge,  making  it  serrate;  aperture  with  an  edoo- 

d  tubular  nock,  the  lip  not  well  developed. 

'i  about  0.5  mm. 
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DistrihiiHon. — From  the  known  records  this  species  seems  to  be 
confined  to  the  region  of  coral  reefs,  akhough  it  may  occur  at  con* 
siclerable  deptlis,  as  shown  by  Chapman,  who  records  it  at  2,400  fath- 
oms off  Funafuti.  Such  records  as  have  already  been  noted  in  regard 
to  other  coral  reef  species  in  tliis  paper  may  be  due  to  the  carrjTDg 
out  of  such  species  into  deep  water  through  the  action  of  currents. 
Brady  records  this  species  from  north  of  New  Guinea  in  1 ,850  f athomi 
as  the  only  North  Pacific  station.  I  have  not  seen  it  from  the  regiofl 
of  the  coral  reefs  of  the  Hawaiian  Islantls  nor  does  Bagg  record  it 
from  this  region.  I  have  found  it,  however,  in  material  from  sevenl 
JVero  stations  near  Guam  in  859  to  1,503  fathoms.  This  material  ia 
typical. 

There  is  a  considerable  variation  in  the  costee,  which  in  some  ci 
as  shown  in  figiu-e  2,  are  only  developed  on  the  peripheiry  of 
chambers. 

tJVIGSRlNA  AC0LKATA  d'OcbKnj. 
Plote43,  fig.  4, 

UngaiTM  acvleala  d'Orbiont,  Foram.  Foss.  Bass.  Tert.  Vienne,  1846.  p.  IBl.pl 
n,  figa.  27,  28.— n.B.  Br*dv,  Rep.  Voy,  Cftailfnjff,  Zoologj'.  vol.9,18«,^ 
678,  pi.  76,  figB.  1,  2.— Wright,  Proc.  Roy.  Irish  Acad.,  ser.  3.  vol,  1, 18U, 
p.  487.— EoGBit,  Abh.  k6n.  bay.  Akad.  Wiaa.  MQachen,  CI.  »,  vol.  18, M^ 
p.  311,  pi.  9,  figs.  48,  49.— Graph .\N,  Proc.  Zool.  Soc.  London.  1995,  p.  38.- 
GofiB,  BuU.  Mas.  Comp.  Zofll,,  vol.  29,  1896,  p.  50.— Fornasini,  Bolte 
Geol.  Ital.,  vol.  25,  1B07,  p.  348,  pi.  4,  fig.  I.— Ch.wman,  Journ.  Lina.  Boe.. 
Zoology,  vol.  30,  laiO,  p.  414. 

Description. — Test    elongate,    tapering;  chambers    numerous,  ift- 
fiated,  sutures  distinct,  even  under  tlie  omamcntation  which  in  ite 
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UVIGSRIHA  ASPERULA  Ci)iek. 

Plate  43.  fig.  1. 

Urigerina  cutperula  Czjzkk,  Ilaidinger's  Nat.  Abh.,  2,  184J^.  p.  110.  pi.  1.'?,  figi«. 
14,  15.--REU8S,  Silz.  kais.  Akad.  Wiss.,  Wieii,  vol.  55,  Abth.  1,  18(17,  p.  9o, 
pi.  4,  figs.  6(1,  6,  7,  8,  1). — ^Terrigi,  Atti  Accad.  Port.  Nuovi  Linoei,  vol.  35, 
1883.  p.  185,  pi.  2,  fig.  20.--H.  B.  Br.kdy.  Rep.  Voy.  Chalhngcr.  Zoology, 
vol.  9,  1884,  p.  578,  pi.  75,  figs.  G-8. — Sherborn  and  Chapman,. louni.  Hoy. 
Micr.  Soi!.,  1886,  p.  755,  pi.  16,  fig.  7. — 11.  B.  Brady.  Parker,  and  .Tones, 
Tran?.  Zool.  Soc.  Ijondon,  vol.  12.  1888,  p.  225,  pi.  45,  figs.  4,  5.  Terrkii, 
Mem.  rem.  Geol.  Italia,  vol.  4,  1891.  p.  100,  pi.  3,  fig.  25. — ^Wrkjht,  Pixk". 
Roy.  Irish  Acad.,  ser.  3.  vol.  1,  1891,  p.  487. — Eckjer,  Abb.  kon.  bay.  Akad. 
WL«.  MQnchen,  CI.  ii,  vol,  18,  1893,  p.  312,  pi.  9,  fig.  41.— ('hapman,  Pnx\ 
Zool.  Soc.  London,  1895.  p.  35.— Flint,  Rep.  U.  S.  Xat.  Mus.,  1S97  (1899), 
I».  320,  pi.  68,  fig.  4.— MiLLETT,  Joum.  Roy.  Micr.  Soc.  1903,  p.  2()7.— Chap- 
man, Trans.  New  Zealand  Inst.,  vol.  38,  1906,  p.  99;  Journ.  Linn.  Boc., 
Zoology,  vol.  30,  1910,  p.  415.— B.\gg,  Pror.  U.  S.  Nat.  Mus.,  vol.  .34,  1908, 
p.  150. 

Description. — Test  elongate-ovate,  chambers  somewluit  inflated, 
sutures  distinct  but  not  deep;  surface  ornamented  by  a  hispid  or 
spinose  exterior  of  much  variablen(\ss  in  different  specimens,  tlie  fino 
spines  either  in  indefinite  longitudinal  rows  or  scattered  -without  a 
definite  arrangement;  initial  end  bluntly  rounded  or  with  a  distinct 
stout  spine,  aperture  with  a  dcfinito  tubular  neck  with  a  well 
developed  phialine  lip. 

Length  0.6  to  O.S  mm. 

Distrihution. — From  tlie  material  examined  this  seems  to  bo  one 
of  tlie  most  common  spm(*s  of  the  genus,  having  been  dredged  at 
many  stations  in  various  parts  of  the  North  Pacific,  from  323  to  1,75S 
fathoms.  It  was  rivorded  from  between  20  and  40  stations  well 
scattered  over  the  area.  The  bottom  temperature  where  recorded  is 
in  almost  all  cases  between  3o°  and  30^  F. 

Brady  records  this  species  from  three  stations  in  the  North  Pacific 
in34o  to  2,300  fathoms,  andBagg  records  it  from  13  Alhatmss  stations 
off  the  Hawaiian  Islands  in  275  to  1,544  fathoms. 

There  is  certainly  a  very  considerabh^  ditTeren<*e  in  the  shape  and 
ornamentation  of  the  various  forms  assigned  to  this  spccirs.  Even 
in  the  material  examined  it  appears  that  various  modifications  can 
be  segregated,  and  with  sufficient  material  from  other  areas  it  would 
not  be  difficult  to  establish  definite  groups  wlii<'li  have  in  general  a 
hispid  ornamentation. 

The  specimen  figured  is  one  of  medium  <'oarseness  as  far  as  the 
ornamentation  is  concerned. 
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TITiaSUKA  jUCPDUACBA  B.  B.  Bi^. 

PUte  42,  fig.  3. 

XJvigeriTm  aspfrula  Czizer,  var.  avipulhcta  H.  B.  Buadt,  Hep.  Voy,  ChaHenj^ 
Zoology,  vol.  9, 1884,  p.  570,  pi.  75,  figs.  10, 11.— Chapman-,  Proc.  Zool.  Sot 
London,  1805,  p.  35.— Funt,  Rep.  U.  S.  Nat.  Mub.,  1897  (1899),  p.  32H 
pi.  68,  fig.  6.— Mru-BTT.  Joiim.  Roy.  Micr.  Soc..  1903,  p.  267.— Baoo,  Tvk, 
v.  S.  Nat.  Mu9.,  vol,  34, 1908,  p.  150.— Chapuak,  Jouni.  Linn.  Soc.,  Zoolcgy' 
vol.  30. 1910,  p.  415. 

Uvigeivut  ampulUuxa  Eooer,  Abh.  kon.  bay.  Akad.  Wias.  MOncheii,  CI. 
vol.  18,  1893,  p.  313,  pi.  9,  fig.  37. 

Uvigerina  aubtriana  Goes,  Kongl.  Svenak.  Vet.  Akad.  Handl.,  vol,  25,  Na  i, 
1894,  p.  52,  pi.  0,  figa.  494,  495. 

Description. — Test  composed  in  the  early  portion  of  a  more  or  lesa 
compact  spiral  of  chambers  followed  by  two  or  more  chamben 
uniserially  arranged;  surface  finely  hispid,  with  pointed  aculd; 
aperture  with  an  elongate  neck  and  narrow  rimmed  phialine  neck. 

Length  about  1  mm. 

DistribiUion. — From  the  material  examined  this  species  is  much 
less  common  in  the  North  Pacific  than  V.  asperula.  It  has  occurred 
at  numerous  stations,  mainly  in  the  western  Pacific  and  about  tbt 
Hawaiian  Islands.  The  shallowest  station  is  Nero  station,  2034,  in 
175  fathoms,  near  the  Hawaiian  Islands,  and  (he  deepest  is  Not 
station  187,  in  2,47.3  fathoms.  Most  of  the  stations  had  depths  of 
less  than  1,500  fathoms.  The  only  stations  from  which  the  bottom 
temperatures  are  recorded  are  35°  and  38°  F,  Bagg  records  liiJl 
species  from  several  AHatross  stations  off  the  Hawaiian  Islands  ia 
384  to  1,342  fathoms. 
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Distribution. — Bagg  records  this  species  from  several  Albatross 
ations  in  the  vicinity  of  the  Hawaiian  Islands,  in  384  to  1,307 
.thorns.  I  have  not  found  North  Pacific  material  which  seemed  to 
le  definite  enough  to  assign  to  this  species. 

lyOrbigny's  figure  shows  a  coarsely  spinose  test  with  a  shape 
>mewhat  diflFerent  from  that  given  by  Brady  and  which  is  repro- 
uced  here. 

UVIGERnVA  AUBERIANA  d'Orbigny,  fofnui  UEVIS  OoSt. 

Uvigerina  auheriana  GoKs  (part),  Kongl.  SveDsk.  Vet.  Akad.  Ilandl.,  vol.  19, 

No.  4,  1882,  p.  60.  pi.  4,  figs.  71-74. 
Uvigerina  aubcriana  d'Orbigny,  forma  Ixvis  Goes,  Bull.  Miie.  Oomp.  Zool.,  vol. 

29,  1896,  p.  51. 

Description, — ''Our  form  comes  very  near  to  U.farinosa  Ilantken,* 
i&d  is  in  all  respects  but  for  its  smooth  surface  of  similar  build  as 
ihe  type,  the  strong  relationship  of  which  it  shows,  even  by  its 
Mrliest  segments  being  provided  with  a  few  short  spines  or  warts.'' 

Length  about  0.50  to  1  mm. 

Distribution. — Given  by  Goes  as  found  in  the  Eastern  Pacific  in 
600  to  1,201  fathoms. 

The  above  description  is  copied  from  Goes.    No  figure  was  given. 

I7VIGEIUNA  INTERRUPTA  H.  B.  BttAy. 

Plate  44,  fig.  1. 

Uvigerina  interrupta  H.  B.  Brady,  Quart.  Joum.  Micr.  Sci.,  vol.  19,  1879,  p.  60, 
pi.  8,  figs.  17, 18;  Rep.  Voy.  Challenger,  Zoology,  vol.  9,  1884,  p.  580,  pi.  75, 
figs.  12-14.— Egg EB,  Abh.  kon.  bay.  Akad.  Wiss.  MOnchon,  CI.  n,  vol.  18, 
1893,  p.  313,  pi.  9,  fip.  58.— Chapman,  Proc.  Zool.  Soc.  London,  1895,  p.  34.— 
MiLLETT,  Journ.  Roy.  Micr.  Soc,  1903,  p.  268. — Bagg,  Proc.  U.  S.  Nat. 
Mus.,  vol.  34,  1908,  p.  151. — Chapman,  Joum.  Linn.  Soc,  Zoology,  vol.  30, 
1910,  p.  415. 

Description, — Test  slender,  elongate,  loosely  spiral,  chambers  in- 
lated,  earlier  ones  in  a  more  or  less  compact  spire,  later  ones  in  an 
itcmipted  irregularly  spiral  series;  surface  with  fine  spin(»s,  giving 

hispid  character  to  the  whole  t(*st;  aj)crture  with  an  elongated 
ubular  neck  and  a  phialine  lip  at  its  termination. 

Length  about  0.5  mm. 

Distribution. — In  the  North  Pacific  the  only  records  for  this  species 
re  those  given  by  Bagg,  Albatross  stations  II4430,  II4440,  and 
[4508,  in  1,544,  1,259,  and  495  fathoms,  respectively.  In  the 
laterial  I  have  examined  it  has  occurred  most  commonly  off  Guam 
nd  in  the  region  betwet^n  Guam  and  southern  Japan,  about  the 
[awaiian  Islands,  and  off  the  Galapagos.  The  last  were  much 
noother  than  the  usual  form.    In  depth  the  stations  range  from 

i  For.  Clavul.  Stibol  8ch.,  1S75,  Separ.,  pi.  7,  fig.  0. 
89977''— Bull.  71,  pt.  3—13 8 
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437  to  1,505  fathoms.    In  temperature  there  is  data  but  f or  ■ 
atatione,  437  fathoms  off  Japan,  39.8"  F. ;  1 ,505  fathoms  also  oSii 
35.1°  F.;  and  1,379  fathoms  off  the  Galapagos,  36.4°  F.     In  g 
this  species  seems  to  have  a  tropical  distribution  numiog  x 
southern  Japan. 

Genus  SIPHOGENERINA  Schlumbepger,  1883. 

Sagrina  Parker  and  Jones  (not  Saffrina  d'Orbigny),  Philos,  Trans.,  vol.  ] 

p.  363.— H.  B.  Bbaby,  Rep.  Voy.  Challenger,  Zoolt^-,  vol.  9,  1884,  J 
Diraorphina  Schwageb  (not  Dimorphina  d'Orbigny),   Novara   Eiped.,-'' 

Thcil.,  vol,  2,  1866,  p.  251. 
Siphogenerina  Schlumberger  [type,  S.  raphanut  (Parker  and  Jones),  1 

(Sayrino)  ropAaniu  Parker  and  Jonea],  Feiiille  dcH  Jeunei 

13,  1883,  p.  117. 

Z)e«mpiion,— Test  elongate,  composed  at  leaat  in  the  mici 
form  of  a  series  of  chambers  arranged  tri-  or  biacrially,  followed 
later  unisonal  development;  walls  hyaline  and  perforate,  apertnitfl 
the  uniserial  portion  central  and  terminal,  usually  with  an  eloi 
neck  and  flaring  Up ;  interior  of  the  chamber  with  a  tubular  connectioi 
running  from  the  base  of  the  apertural  neck  to  the  lip  of  the  aperture 
below;  wall  smooth  or  ornamented  by  costse,  pits,  etc. 

This  genus  is  evidently  closely  related  to  Umgerina,  but  seems  to 
be  distinct  in  its  uniserial  development,  which  in  Siphogeiuiin 
becomes  the  major  portion.  In  the  megalospheric  form  the  uniseriJ 
condition  is  taken  on  much  earlier  than  in  the  microspheric  form. 

Both  genera,  SagrivAi  and  Dimorphina,  as  used  by  d'Orbigny, 
undoubtedly  belong  to  the  Textulariidte,  and  are  not  available  for  use 


iho  uniMrial  portion  well  munded,  shorter  than  broad,  suturea 
iy  ftl^jbtly  constricted;  aperture  large,  terminal,  with  a  very  short 
:hylor  Qcck  and  broad  flaring  lip;  wall  smooth. 
Length  about  1  mm. 

IHtlriinition.—Tho  only  published  North  Pacific  records  are  those 

■■■aa  by  Bagg.     These  are  seven  Albatrasg  stations  ui  the  vicinity  of 

'     Ilawuiiai)  Islands,  104  to  1,544  fathoms.     Ihavo found  thespecies 

.Iy  L-nnunon  in  tha  region  from  near  the  Hawaiian  Islands.  Alba- 

:    ■-:-'  in  268  fathoms,  Nero  2071  in  271  fathoms,  and  off  the 

;  ipan,  D496S  in  253  fathoms.     It  has  occurred  also  in  the 

ined  from  numerous  stations  on   the  line  of  soundings 

Yokohama  and  Guam  in  1,208  to  l,6fiO  fathoms.    This 

-  boon  found  at  three  Tuscarom  stations,  57  and  58,  in  814 

f»thomia  n«ar  the  Booin  Islands  and  at  station  15  in  1,874 

lulh  of  (he  Midway  Islands.    The  bottom  temperatures 

'fded  are  44.8°  and  45.7°  F.  off  Japan  and  the  Hawaiian 

■it  at  the  deeper  Nero  soundings  go  down  to  35°  F. 


SIPHOGKlfKRinA  BIFRONS  (H.  B.  BndrJ. 
Pliite45,  figs,  I,  2.  h-1. 


Sagnna  difnfU  M.  B.  BlUDV.  Quart.  Jouni.  Micr,  Sci..  vol.  21,  1881,  p.  64; 

Vojr.  Vknlirngrr,  Zoology,  vol.  9,  1884,  p.  582,  pi.  7S,  %h.  18-20,— EoOBl,,, 

Abh.  kfin.  Uy.  Akud.  WisB.  MQni^hcn,  CI.  n,  vuL  21.  18911,  p.  134,  pi. 

fig*. 25,  M— UlLtBTT,  Joiiru. Roy.  Micr. Soc.,  1903, p. 370.— Tbapman,  Jouth. 

Linn.  Soc..  Zoology,  vol.  30, 1910.  p.  415. 
Oiffejenwina  {Sagrina)  bifrtmt  Eaaaa,  Abh.  kSn.  bay.  .Mod.  Vim.  MQDcbeo, 

CI.  a,  viil.  18, 1893,  p.  317,  pi.  B,  figs,  2.%  2fl,  21), 

ription.- — Test  elongate,  compressf^d,  straight  or  very  slightly 

,  in  uml  view  elliptical,  median  portions  of   thu  broad  faces 

lat  concave,  megalospheiic  form  with  tho  apical  end  broadly 

idod  and  of  about  the  same  diameter  as  tlie  rest  of  tho  test. 

c  form  with  the  apical  end  much  more  attenuate,  growing 

idly  brottdcr,  then  contracted  where  tho  unisorial  portion  begins; 

s  hardly  depressed,  distinct,  often  of  clear  materiul,  appearing 

r  thttii  the  rest  of  iho  test;  uperlure  rounded,  without  a  distinct 

[  but  with  a  alight  rounded  lip;  microi^phcric  form  usually  the 


(aBi^]^^H 
1. 16,^^H 


li  0.75  to  1  mm. 

—Brady  describml  this  species  fi'om  material  dredged 

i  fttlhoina  on  the  //t/nfonrma-ground  off  southeastern  Japan. 

•  is  tho  only  i'>cality  noted  in  the  CJuiUfntjfr  Report,    It  has  been 

1  by  Elgger  off  west  Australia,  by  Milletl  from  the  Malay 

[0,  sad  by  Chapman  fnmi  about  Funafuti.    Apparently  tlw 

I  to  a  warm-water  fauna  reaching  its  northern  limit  off  J 

Hggfir'a  material  was  from  560  fathoms,  MiUott's  material 

(mm  abdlov  waUir,  whilo  Cliupman':^  specimens  were  from  2,400 
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fathoms,  but  the  occurrence  in  deep  water  off  oceanic  islands  has  beea 
several  times  referred  to. 

In  the  material  which  I  have  examined  the  species  has  occurred 
at  several  stations  off  southeastern  Japan  in  the  region  from  whidi 
Brady's  types  came.  These  stations  have  depths  of  from  191  to 
500  fathoms.  It  was  also  found  to  be  frequent  off  the  PtulippisM^ 
occurring  at  Nero  station  849  in  737  fathoms. 

As  is  usual  in  other  species  the  microspheric  form  occurs  lea 
frequently  than  the  megaloapheric  and  the  latter  does  not  attain 
large  dimensions.  The  two  may  be  distinguished  at  a  glance  as  Uw 
megalospheric  form,  which  is  represented  in  all  of  Brady's  figured,  a 
bluntly  rounded,  the  early  portion  being  of  about  the  same  diameter 
as  the  later  developed,  uniserial  portion.  In  the  microspheric  form 
the  early  portion  is  more  acute  and  tapering,  the  test  above  being 
contracted  at  the  beginning  of  the  uniserial  portion. 

Occasionally  specimens  of  this  species  show  traces  of  delicate 
striations. 

One  point  of  particular  significance  is  the  fact  shown  in  fig.  6j 
where  it  may  be  seen  that  in  the  microspheric  form  there  is  a  t«i- 
dency  toward  a  spiral  development  in  the  earliest  chambers.  iWi 
shows  the  relationship  of  this  genua  to  close  coiled  genera  suci  •• 
CrisieUaria  and  its  probable  development  from  a  close  coiled  foiin. 

The  relation  of  the  interior  tubular  structure  to  the  walls  of  4b 
test  is  diagrammatic  ally  shown  in  fig.  7. 

In  four  cases  the  bottom  temperature  is  given  for  the  stations  it 
which  this  species  has  occurred.     They  are  39.1",  44.1",  45.7",  uid 
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Domparatively  large  pitted  depressions  or  perforations:  aperture 
circular  with  a  very  short  neck  and  flaring  lip. 

Length  0.5  to  0.8  mm. 

DistrUmtUm. — Ba^  records  this  specie>  from  thr»*e  AU'utr^'^s 
itations  in  the  vicinity  of  the  Hawaiian  Islaml-.  in  572  !»  l.-o'* 
fathoms.  In  the  same  region  it  occurs  at  Alhatro^s  >iax\\'n  H3u07 
in  323  fathoms.  In  the  western  Pacific  it  has  «»ccurri?d  uif  the 
coast  of  Japan,  Albatross  station  D4957  in  4:^7  fatliums.  It  ul^o 
occurred  at  Nero  stations  1306  and  1311  in  l.*2u>  and  1.503  fathoms 
and  at  two  Tii^cararo  stations  47  and  o.^  in  1.41*0  and  >14  fathoms. 
These  last  four  stations  are  not  far  from  the  Bonin  Islands.  At  D40.57 
the  bottom  temperature  was  39.8^.  but  it  Is  ni»t  recorded  from  the 
other  stations. 

This  species  is  more  widely  distributed  than  r»thers  r»f  the  genus, 
both  in  depth  and  area.  It  is  characteristic  in  its  appearance  and 
can  easily  be  distinguished. 

Goes  *  refers  to  this  species  a  form  which  is  evidently  a  CJavulxna^ 
18  his  figures  and  description  show.  Later  he  figured  a  specimen 
in  his  work  on  the  Scandinavian  Foraminifera  -  which  vorv  ch»arlv 
belongs  to  this  species. 

The  interior  has  the  characteristic  tubular  structure  as  shown  in 
fig.  4,  c. 

SIPHOGElfERIlfA  STRIATA  (Schirager/. 
Plate  47,  figa.  4.  5. 

Dimorphina  striata  Schwaoer,  Novara  Exped.,  Geol.  Theil..  vol.  2,  1866,  p.  251. 

pi.  7,  fig.  99. 
Soffraina  striata  Schwaoeb,  Bull.  Comm.  geol.  Ital.,  vol.  8, 1877.  p.  25,  pi.,  fig.  35.— 

H.  B.  Brady,  Rep.  Voy.  Challenger,  Zoology,  vol.  9, 1894,  p.  584,  pi.  75,  figs. 

25,  26.— MiLLETT,  Joum.  Roy.  Micr.  Soc.,  1903,  p.  272. 
SiphogtTitnna  (Sagrina)  striata  Egqer  [?],  Abh.  kon.  bay.  Akad.  Wiss.  MdLnchen, 

CI.  n,  vol.  18, 1893,  p.  316,  pi.  9,  figs.  32,  34.  35,  64,  65. 

Description. — ^Test  elongate,  cylindrical,  chambers  of  the  uniserial 
tK)rtion  broader  than  long,  sutures  not  deep  but  conspicuous,  wall 
CKmamented  by  longitudinal  costae,  not  close  together  and  not  high; 
Kperturo  circular  with  no  neck  but  a  prominent  rounded  lip. 

Length  0.75  to  1  mm. 

Distribution. — ^Brady  records  this  species  at  one  North  Pacific  sta- 
ion  off  the  Philippines  in  95  fathoms.  I  have  found  specimens  from 
he  vicinity  of  the  Hawaiian  Islands,  Nero  station  2035,  in  1 14  fathoms, 
Vera  Station  1466,  oflf  Guam,  234  fathoms,  and  a  specimen  which  can 
le  referred  here  from  Nero  station  1321,  southeast  of  the  Bonin 
jBlands  in  1,618  fathoms. 


>  Kon^.  Syensk.  Vet  Akad.  Handl.,  vol.  19,  No.  4, 1882,  p.  62,  pi.  4,  figs.  77-81. 
•Idem,  ToL  25,  No.  9, 18iM,  pi.  9,  fiff*  610, 611. 
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From  the  original  figure  given  by  Schwager  this  recent  form  would 
aeem  to  be  distinct  in  tho  large  nperture  which  is  without  a  neck,  tb» 
chambors  low  and  broa<l,  while  the  figure  given  by  Schwager  shows  t 
typical  Vvigerina  aperture,  the  neck  long  and  slender  and  the  chant- 
bera  as  long  as  broad  and  much  more  inflated.  I  am  inclined  ta 
think  that  our  recent  species  figured  here  is  distinct,  but  more  mat* 
rial  is  necessary  to  establish  this  ■v'iew. 

SIPHOGBNEttQIA   RAPHASUS  (PwKeriiia  Joms). 

Plate  46,  figs.  1-5. 
XJvigirina  {Sagrina)  raphanui  Parker  and  Jokks,  PliiloA.  Trans.,  voi.  J55,  U8S, 

p.  3M,  pi.  18,  figB.  16,  17. 
Sofftina  raphaTHuK.B.BiiA.D-r.Kep.'Voy.  (?&jHenper,  Zoology,  vol.  9, 1884, p. BS, 
pi.  75,  figa.  21-24.— MiLLETT,  Journ.   Roy,  Micr.  Soc.,  1903,  p.  272.- 
MAN,  Joum.  Linn.  Soc.,  Zoology,  vol.  30,  1910,  p.  415. 
Biphogeaaina  {Sagrina)  raphanvi  Eooeb,  Abb.  kSn.  bay.  Akad.  Wia.  M( 

CI.  n,  vol.  18, 1893,  p.  317,  pi.  9,  fig.  36. 
8iphogenerina  cotlata  Sciu,uubebobb,  Feuille  dee  Jeunee  NaturolisUs,  aim.  U, 
1883,  p.  118,  fig.  13. 
Description. — Test  elongate,  cylindrical,  or  tapering,  chambeiB 
the  uniserial  portion  broader  than  long;  surface  marked  by  seyenl 
rather  widely  separated,  well-developed  coaUe,  each  extending 
the  length  of  the  test  and  not  affected  by  the  sutures;  apei 
ically  with  a  short  tubidar  neck  and  well-developed  flaring  1^. 
Length  0.5  to  1  mm. 

Distribution. — ^Brady  records  the  occurrence  of  this  species  fromi 
the  Philippines  in  95  fathoms,  off  the  coral  reefs  of  Honolulu,  HawaiiU' 
Islands,  in  40  fathoms  and  in  the  volume  of  the  GkaV 
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Distribution. — ^This  species  has  occurred  at  numerous  stations  in 
the  region  between  Yokohama  and  Guam,  depths  ranging  from  859 
fathoms  to  1 ,660  fathoms.  Type,  Cat.  No.  8552,  U.  S.  N.  M.,  from  Nero 
station  1472  in  1 ,000  fathoms.  No  ])ottom  temperatures  arc  recorded 
for  any  of  the  stations  at  which  this  species  has  occun^ed,  but  wliere 
they  are  given  from  adjacent  stations  they  are  l)elow  40®  F. 

The  fine  striate  surface  and  the  form  of  the  aperture  will  serve  to 
distinguish  tiiis  species. 

SIPHOGENSRINA  IRREGULARIS  (Bigg). 

Plato  47,  fiiTH.  0.  7. 

Sagraina  {rrcg^ilaris  Bagg,  Vtov.  V.  ^.  Nat.  Mus.,  vol.  34,  1908,  p.  152,  pi.  5, 
fijrs.  8-10. 

Description.— TeM,  don^aie,  subcylindrical;  chambers  somewhat 
irregular,  hut  becoming  uniserial  in  the  later  developed  portion; 
variable  as  regards  height  of  individual  chambei*s;  surface  ornamented 
with  very  fine  costa?;  wall  thin  and  translucent,  apertural  eml  of  the 
chamber  depressed;  aperture  slightly  excentric,  with  a  long  tubular 
neck  and  a  slightly  fiaring  lip. 

Length  0.75  to  1.50  mm. 

Distribution, — Bagg  described  this  species  from  Albatross  material 
dredged  near  the  Hawaiian  Islands,  I')4025  in  275  to  .SOS  fathoms  and 
H4571  in  384  fathoms.  I  have  found  the  species  at  four  stations  in 
this  sajne  region.  Albatross  II2922,  11292;^,  and  H29S6  in  268,  392, 
and  271  fathoms.  Tt  also  occurred  at  Nero  staticm  2071,  in  271 
fathoms.  But  one  staticm,  H2922,  has  the  bottcmi  temperature 
recorded,  this  being  44.8°  F.  However,  the  adjacent  station  to 
H2986  at  nearfy  the  same  depth  has  a  recorded  temperature  of  48.1® 
F.  Evidently  this  species  is  a  somewhat,  local  one,  but  is  to  be 
watched  for  elsewhere  under  similar  coiulitions.  This  belongs  to 
Siphogenerina,  as  is  shown  by  the  figure  of  the  interior,  fig.  7. 

Tliere  is  a  spe(*imen  from  Nero  station  100  in  1,850  fathoms  north- 
east of  Midwav  Island,  which  has  manv  of  the  characteristics  of  this 
species,  but  the  costs?  are  much  coai-ser.  It  may  be  a  deep-wjiter  form 
of  this  species.  Bagg  speaks  of  this  species  as  resembling  N.  striata 
(Sell wager),  but  it  much  more  closely  resembles  the  figure  given  by 
Schwager  *  and  named  by  him  l^vifjirina  uitulula. 

SIPHOOENERINA  (?i  ANNULATA  (H.  B.  Brady:, 
riato  :i7,  tv^.  S,  0. 

Sagrina  (?)  annulata  H.  B.  Brady,  Rop.  Voy.  Chnlhngrr,  Zoology,  vol.  9,  1884, 
p.  586,  pi.  76,  tifr<.  20,  21. 

Description. — "Test  subcylindrical;  oral  end  rounded,  aboral  ex- 
tremity obtusely  angular  or  rounded;  composed  of  few  (two  to  four), 
elongatei  somewhat  inflated  segments,  united  end  to  end.    Surface 

I  Novan  Ezpcd.,  GihiI.  Thvil,  vol  2, 1807,  pi.  7,  fl«03. 
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marked  by  closely  set,  slightly  depressed,  transverse  lines.  Aperture 
a  simple  terminal  rounded  orifice." 

"  Length  -^  inch  (0.75  mm.)." 

Di*(riiw(ion.^Described  by  Brady  from  material  dredged  from. 
Honolulu  coral  reefs  i:i  40  fathoms. 

The  description  and  figures  are  from  Brady.  He  questions  whetha 
or  not  the  species  may  be  a  Sagrina  and  until  further  material  may 
be  found  its  affinities  can  not  clearly  be  determined. 

Test  composed  of  branching  tubular  masses  with  rounded  chatD- 
ber-bke  portions  at  irregular  intervals. 

Genus  RAMULINA  Rupert-Jones,  187B. 

Ramvlina  RdpbrtJonbs  (type,  J?.  Ixvv  Rupert-Jonea)  in  Wri^t,  Bop,  P 
Belfast  Nat.  Field  Club,  1873-74,  App.  Ill,  1875,  p.  88  [90], 

Description. — ^Test   free,    branching,    consisting   of   more   or  1 
round  chambers  connected  by  long  stoloniferous  tubes;  wall  hyi 

This  genus  includes  rather  ill-defined  forms,  su^esting  the  so- 
"wild  growth"  seen  in  the  final  chambers  of  certain  species  off 
morphiria.     Just  what  its  relations  are  to  the  rest  of  the  Laj 
not  really  determined.     It  seems  to  occur  in  the  Cretaceous  and  ti 
are  one  or  two  recent  species. 


EXPLANATION  OF  PISTES. 
Plate  1. 

ig.  1.  Lagena  laterQlis.    X  125.    o,  front  view  by  tramtmitted  light;  h,  apertural 
view;  c,  front  view;  d,  side  view. 

2.  Lagena  collaris.     X  125.    a,  front  view;  b,  Bame  by  transmitted  light;  c,  aper- 

tural view. 

3.  Lagena  Ixvis.     X  Go.    a,  front  view;  6,  side  view;  c,  apertural  view. 

4.  Lagena  gradllima.     X  65,    o,  front  view;  6,  apertural  view. 

5.  Lagena  eUmgata.     X  35.    a,  front  view;  b,  apertural  view. 

Plate  2. 

ig.  1.  Lagena  Isevigata,    X  65.    a,  front  view;  6,  apertural  view;  c,  front  view  by 
trauHmitted  light. 

2.  Lagena  ovum.     X  125.    a,  front  view;  6,  dame  by  transmitted  light;  c,  aper- 

tural view. 

3.  Lagena  clavata.     X  125.    a,  front  view;  6,  apertural  view. 

Pi-ate  3. 

igB.  1-3.  Lagena  saccalus.    1.  Form  with  slight  development  of  keel    X  65.    a, 
apertural  view;  6,  front  view;  c,  same  by  tninsmitteil  light. 

2.  Form  with  medium  keel  X  65.    a,  apertural  view;  6,  front  view;  r,  same 

by  transmitted  light. 

3.  Form  with  broad  keel  X  125.    a,  apertural  view;  6,  front  view;  r,  name  by 

transmitted  light. 

Plate  4. 

%.  1.  Lagena  feUirua,    X  75.    a,  front  view;  h,  same  by  transmitted  light;  c,  aper- 
tural view. 

2.  Lagena  glohosa.    a,  front  N-iew,  X  75;  6,  apertural  view,  X  75;  c,  optical  sec- 

tion, X  40. 

3.  Lagena  ampulla-disioma,  var.  crihrostomoidcs.    a,  front  view,  X  90;  6,  basal 

view,  X  90;  c,  view  of  aperture,  X  300. 

4.  Lagena  hispida.     X  150.    a,  front  view;  6,  apertural  view. 

5.  Lagena  hispida,     X  90.    a,  front  view;  &,  apertural  view. 

Plate  5. 
ig.  1.  Lagena  hispida.    X  90. 

2.  Lagena  hispidula.     X  90.    a,  front  view;  &,  apertural  view. 

3.  Lagena  hispiduh.     X  90. 

4.  Lagena  punctulnta.    a,  front  view,  X  90;  6,  apertural  view,  X  90;  c,  portion 

ofsurface,  X300. 

5.  Lagena  hystrix.    a,  front  view,  X  90;  6,  apertural  view,  X  90;  c,  portion  of 

surface,  X  300. 

Plate  6. 

\g,l.  Lagena  squamosa.    X  125.    a,  front  view;  &,  apertural  view. 

2.  Lagena  hexagona,    X  65.    a,  front  view,  6,  apertural  view  in  outline;  c,  de- 

tail of  aperture. 

3.  Lagena  Jiexagtma.    X  125.    a,  front  view;  h,  apertural  view  in  outline. 

4.  Lagena  hexagona,  var.  aoalartfbrmis.    X  125. 

Ill 


;  b,  apertural  view. 
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Pun  7. 

Fig.  1.  Lagena  eatenuhta.     X  150.    a,  front  view;  b,  aperttml  view. 

2.  L<^ena  aUenuhta.     X  75. 

3.  lA^enafovtobOa.     X  75.    a,  front 
A.  Lagena  itrvate.     X  75. 
6.  Lageiut  ttrieia.    X  75. 
6.  L^ena  striata,  vex.  haidhtgeri.     X  75.    a,  fr 

r.  KrumoM.    X  «0. 
X90. 
r.  (tntmoM,  neck.     X  160. 
u,  neck.     X  150. 


.  Lagena  Oritaa,  var. 

8.  Lagena  ttriata,  var. 

9.  Lagena  ttriala, 
10.  Lagena  itriala. 


Plate  8. 


Pig.  1.  Lagena  etnata,  vu.  tmhttnala,  elongate  form.     X  150.    a,  front  view;  &,i| 
tunJ  view. 

2.  Lagena  ttriata,  var.  fubttrtota.    X  150. 

3.  Lagena  ttrvOa,  var.  fubtCnota.     X  180.    Apertural  poftion  of  unbroken  q* 

men  showing  spiral  ornamentation  of  neck. 

4.  Lagena  mMcronvXata.     X  ^5. 

6.  Lagena  graalii.     X  75.    a,  front  view;  6,  apertural  view, 
e.  Lagana  graeilu,  neck.    X  150. 

7.  Lagena  graalU,  var.     X  150. 

8.  Lagena  inferoeottata.     X  75.    a,  front  view;  6,  apertural  view;  e,  bual  ti 

9.  Lagena  aaitieoita.     X  75.    a,  front  view;  b,  apertuisl  view. 
10.  Xo^tna  acuHcotta.    X  75. 

Plati  Q. 


Fig.  1.  Lagena  aeulieotta,  var.  paueUottala,    X  75.    a,  front  view; 

2.  Lo^rna  aulcobi.     X  75. 

3.  Lagena  atkata,  var.  apiculata. 


aperttualvi 
a,  front  view;  6,  apertural  view. 
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Plate  12. 

!g.  1.  LaqmoL  costata,  oval  form.     X  90.    a,  front  view;  b,  apertural  view. 

2.  Lagena  eastatn,  var.  amphora.     X  90.    a,  front  view;  6,  apertural  view. 

3.  Lagena  Btelligera.     X  75.    a,  front  view;  6,  apertural  view;  r,  basal  view. 

4.  Lagena  plumigera.     X  75.    a,  front  view;  6,  apertural  view. 

5.  Lagena  desmophora.     X  90.    a.  front  \new;  6,  apertural  view. 

TlJiTE   13. 

ig.  1.  Lagena  distoma,     X  75.    «,  fnmt  view;  6,  apertural  view. 

2.  Lagena  distoma.     X  75.    «,  front  view;  6,  api^rtural  view. 

3.  Lagena  detmophora.     X  75.    a,  fnmt  view;  6,  apertural  vdew. 

4.  Lagena  intermedin.     X  90.    a,  front  view;  6,  apertural  view. 

5.  Lagena  cxsculpta.     X  35.    a,  front  view;  6,  ai)ertural  view. 

Plate  14. 

Ig.  1.  Lagena  quadricostulata.     X  75. 

2.  Lagena  auriculata,  var.  costata.     X  60.    a,  front  view;  6,  apertural  view. 

3.  Lagena  trigono-marginata.     X  100.    a,  front  view;  6,  ajiertural  view. 

4.  Lagena  trigono-marginata.     X  100. 

5.  Lagena  atrinto-areolata.     X  100. 

6.  Lagena  striato-areolata.     X  100.    Portion  of  the  Hurfare. 

7.  Lagena  ampuUa-distoma.     X  60. 

8.  Lagena  Jimhriata.     X  60. 

9.  Lagena  quadrata.     X  75. 

10.  Lagena  atriatO'punctata.     X  75. 

Plate  15. 

Ig.  1.  Lagena  feildeniana.    a,  front  view,  X  150;  6,  apertural  view,  X  150;  r,  portion 
of  surface  enlarged,  X  375. 

2.  Lagena  feildeniana,     X  150.    Specimen  with  wider  intercostal  area.**  and  higher, 

more  acute  coatu?.    a,  front  view;  6,  apertural  view. 

3.  Lagena  foreolataj  var.  paradoxa.    a,  front  view,  X  75;   6,  enlarged  |)ortion  of 

surface,  X  150. 

Plate  16. 
Ig.  1.  Lagena  aspera.     X  90. 

2.  Lagena  lagenoides.    X  150. 

3.  Lagena  lagenoides,  var.  tenuistiiata,     X  150.    a,  front  view;  6,  side  view. 

4.  Lagena  suhlagenoidea.     X  75.    a,  front  view;  6,  apertural  view. 

5.  Lagena  mblagenoidesj  var.  strialula.    X  75. 

Plate  17. 

ig.  1.  Lagena  crescent ico8tata.    X  75.    a,  front  view;  6,  side  view. 

2.  XdgeTia  crescenticostata.     X  75.    S|)ecimen  with  more  simple  ornamentation. 

3.  Lagena  staphyllearia.     X  45.    a,  front  view;  6,  apertural  view. 

4.  Lagena  auriculata,  var.  «u6cartnato.     X  150.    a,  front  view;  &,  side  view. 

5.  Lagena  auriculata,  var.  linearituba.     X  75.    a,  front  view;  6,  side  view. 

Plate  18. 

ig.  1.  Lagena  alveolata,    X  75.    a,  front  view;  6,  side  view. 

2.  JDc^ena  a2i;«o2ato,  var.  pkbeia.    X  90.    a,  front  view;  b,  side  view. 

3.  Lagena  alveolata,  var.  prolongata.    X  75. 

4.  JDo^ena  alveolata,  var.  6an«znivato.    X  75. 

5.  Lagena  alveolata,  var.  fubaMita.    X  75. 
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Fig.  1.  Lagenaorbigni/ana.     ; 

2.  Lagena  orbignyana,  va 

3.  Lagena  trv,ncata,     X  ' 

view;  d,  apertural  v 

4.  Lagena  qaadrata,  \ix. 


Plate  19. 

,  front  view;  6 

X75. 
Platb  20. 


Vig.  I.  Lagena  orbignyima,  var.  loeunafa. 

2.  Z^iffCTia  orbi^yanii,  var.  crenvlata. 

3.  Z^i^ena  orb^T^oiui,  var.  eoronata. 


X160. 
X  150. 
X«.    ( 


apertural  view, 
o,  front  view;  6,  side  view. 
una  by  bangmitleil  li^l;  e 


t.  front  view;  h.  apertural  liew. 
I,  front  view;  h,  apertuial  vat. 
front  view;  b,  ade  view, 


Fig.  1.  Lagtna/atdala,  var 

2.  Xd^ma  nun^'nofa,  'i 

3.  Lagena  marginala.  i 

4.  Lageria  apicidata. 


Plate  21. 

inata.     X  133.     a 

X  ftS.     a,  front  ■ 

X  65.    a,  front 

5.     a,  front  view; 

Plate  22. 


front  view;  6,  apertural  v 

iew:  6,  apertural  view. 
.-lew;  b.  side  view. 


Fig.  1.  Lageaa  marginata.  X  133.    a,  front  view;  b,  apertural  view. 

2.  Lagena  tnarginala.  X  133.    a,  front  view;  ft,  apertural  view. 

3.  Lagena  marginala.  X  133,    Specimen  by  transmitled  light. 

4.  Lagena  marginala.  X  133,     Specimen  with  broad  Iteel. 

5.  Lagtna  waTginala.  X  fiS.     Specimen  with  teel  resembling  L.  lagenoidet. 

6.  Lagena  Tnarginala.  X  65.     Specimen  with  narrow  keel  by  tranemilled  tigbt. 

7.  La^CTia  tnarginala.  X  6^.    Specimen  ahowing  irregularly  striate  surface. 


Fig.  1.  Lagena  orbiffnyan 


Plate  23. 

,  var.  nhtn.     X  150. 
X  75.     a,  front  view;  6,  apertural  view. 
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Plate  26. 

IgB.  1-3.  Nodotaria  jn^nda.    X  30-40.    la,  front  view;  16,  apertural  view. 
4-8.  NodoMiria  purula,  var.  umirugoia.    Fig.  6,  X  30.    Others,  X  15. 
9-11.  Nodotarta  8oluta.    X  12.    10a,  front  view;  106,  apertural  \'iew. 
12, 13.  Nodoioria  raphanus.    X  15.    13a,  front  view;  13&,  apertural  view. 

Platb  27. 

^.  1.  Nodosariajm/ormis.    X  65.    Outline  by  transmitted  light. 

2.  Nodasariajiltformis.     X  65. 

3.  Nodoioriafili/ormis.     X  33.    a,  front  view;  6,  apertural  view. 

4.  Nodosariajiliformts.    X  33.    a,  front  view;  6,  same  by  transmitted  light. 
b.  Nodasariamucronata.    X  65.    a,  fnmt  view;  6,  apertural  view. 

6.  Nodosaria  mucronata.     X  65.    Outline  of  chambers  by  transmitted  light. 

7.  Nodosaria  mucronata.    X  65.    Outlines  of  chambers. 

8.  Nodosaria  longirostrata.    a,  front  view  of  last  two  chambers  X  33;  6,  apertural 

end  X  133. 

9.  Nodosaria  consobrina,  var.  emaciata.     X  16.    a,  front  view;  6,  apertural  view. 

Platb  28. 

ig.  1.  Nodosaria  communis.    X  20.    a,  front  view;  6,  apertural  view. 

2.  Nodosaria  communis.     X  33.    Outline  of  chambers. 

3.  Nodosaria  hirsuta.     X  65. 

4.  Nodosaria  japonica.    a,  front  view;  X  12;  6,  last-formed  chamber,   X  50; 

c,  apertural  view,  X  60. 

5.  Nodosaria  simplex.    X  33.    a,  front  view;  6,  apertural  view. 

6.  Nodosaria  (Glandulina)  rotundata.     X  33.    a,  front  view;  6,  apertural  view. 

7.  Nodosaria  abyssorum.    X  33.    a,  front  view;  6,  apertural  view. 

Plate  29. 

ig.  1.  Frondicularia  robusta,  var.  repanda.     X  30.    a,  front  view;  6,  apertural  view. 

2.  Frondicularia  rolmsta,  var.  repanda.     X  30.    A  more  irregular  specimen. 

3.  Linffulina  carinata.    X  20.    a,  front  view;  6,  apertural  view. 

4.  Cristellaria  cultrata.    X  25.    a,  side  view;  6,  face  view. 

5.  Cristellaria  crepidula.    X  90.    Outline  of  chambers. 

6.  Cristellaria  crepidula.    X  60.    Outline  of  chambers. 

Plate  30. 

^.  1.  Vaginulina  protumida.     X  30. 

2.  Pol}fmjorphina  ovata.     X  25.    a,  front  view;  6,  apertural  view. 

3.  Polymorphina  sororia.     X  75.    a,  front  view;  6,  apertural  view. 

4.  Cristellaria  reni/ormis.     X  35.    a,  side  view;  6,  face  view. 

5.  Cristellaria  subalata.     X  25.    Side  view. 

6.  Cristellaria  subalata.    X  60.    Basal  wing. 

7.  CrisUllaria  subalata.    X  60.    Basal  wing,  X  60. 

Plate  31. 

g.  1.  Cristellaria  articulata.  X  30.    a,  side  view;  6,  face  view. 

2.  Cristellaria  crepidula.  X  60. 

3.  Cristellaria  crepidula.  X  30.    a,  face  view;  6,  side  view. 

4.  CrisUllaria  crepidula.  X  60.    OutUne  of  chambers. 

5.  Cristellaria  crepidula.  X  150.    Outlines  of  chambers  by  transmitted  light. 
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Platb  32. 
Fig.  1.  Nodotaria  wKcbrob.    X  15. 

2.  Crituliaria  nttida.     X  30.    a,  side  view;  b,  face  view. 

3.  Crituliaria  vorux.     X  30.    o,  aide  view;  b,  lace  view. 

4.  Crituliaria  cakar.    X  35. 

6.  FntuHcularia  robutta.     X  17. 

6.  Frondieularia  rabutta.     X  75-    a,  front  view;  b,  apHtunl  view. 

7.  VagiTmiiTM  pateiu.     X  ^i^    o,  side  view;  b,  face  view. 

8.  Vatimtiina  patent.     X  75. 

Platb  33. 
Fig.  1.  CrituUaria  rm^arant.     X  30.    a,  aide  view;  b,  face  view. 

2.  Crituliaria  triearindia,  var,  tpinipet.     X  30.    a,  ode  view;  (,  face  vie 

3.  Crituliaria  italiea.    X  30.    a,  side  view;  b,  face  view. 

4.  Crituliaria  weAerdUi,  var.  niMinAita.     X  18-    a,  aide  view;  6,  bee  vi 

Plats  34. 

Fig.  1.  Crituliaria  triearijulta.    X  50.    o,  aide  view;  6,  face  view. 
3.  CVifteltoid  encorinclla.     X  50. 

3.  Crituliaria  convergent.     X  50.    a,  aide  view;  5,  face  view. 

4.  Crituliaria  mOala.     X  35. 

5.  CrituOaria  ednnaia.    X  20. 

6.  Oiitelliina  mamilUgera.    X  20.    a,  aide  view;  b,  face  view. 

7.  OiKeUona  pemmoEa.     X  3G.    a,  side  view;  6,  lace  view. 

8.  Polymorphiiia  loaea.    X  60. 

Platb  36. 

Fig.  1.  Crituliaria  gibba.    X  40.    a,  aide  view;  6,  bee  view. 

2.  OiUeJtarta  aciUourieuJaru.     X  133.    a,  aide  view;  b,  face  view. 

3.  Crituliaria  roiulota.     X  30.    a,  aide  view;  b,  face  view. 

4.  Oiitellcina  lata.     X  60.    a,  aide  view;  b,  face  v 
.  Nodosaria  gi 
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Plate  38. 

%.  1.  PolifmiOTpkina  eU^aniMma,    X  33.    a,  front  view;  6,  dde  view;  c,  apcr- 
tunl  view. 

2.  Oute/2aria  lattfrons.    X  80.    a,  side  view;  &,  face  view. 

3.  CruUllaria  sp.    X  33.    a,  side  view;  6,  face  view. 

4.  OifCf 72aria  sp.     X  33.    a,  side  view;  6,  face  view. 

5.  Lagena  Ixvis,     X  133. 

6.  Lagena  acuta.    X  100.    a,  front  view;  5,  same  by  transmitted  light;  c,  apcr- 

tural  view. 

Plate  39. 

%.  1.  Ramulina  globulifera.     X  33.    o,  elongated  specimen;  &,  globular  portion. 

2.  TVtplona  trieannata.     X  80.    a,  specimen  with  irregular  contour;  6,  specimen 

with  regular  contour;  c,  apertural  view. 

3.  Triplasia  reusni.    X  05.    a,  side  view;  b,  apertural  view. 

4.  Vaginulxna  legttmen,    X  33.    a,  side  view;  &,  apertural  view. 

6.  FroTidicularia  bradyi,    X  160.    Specimen  by  transmitted  light  showing  very 

thick  proloculum  with  radiating  tubes. 
6.  Polymorphina  angiuta.    X  65.    a,  side  view;  &,  front  view;  c,  rear  view; 

df  apertural  view. 

Plate  40. 

1%.  1.  Polymorphina  rolundata.    X  30.    a,  front  view;  b,  side  view;  c,  apertural 
view. 

2.  Polymorphina  laneeolata.    X  60.    a,  front  view;  b,  apertural  view. 

3.  Polymorphina  compressa,    X  30.    a,  front  view;  6,  apertural  view. 

4.  Polymorphina  ovata,  fistulose  form.     X  60.    a,  ventral  view ;  b,  apertural  view ; 

c,  dorsal  view. 

PlJlTE  41. 

%.  1.  Polymorphina  longieoUit.    X  65.    a,  front  view;  b,  apertural  view;  c,  side 
view. 

2.  Polymorphina  longieollis,    X  65.    a,  front  view;  b,  side  view. 

3.  Polymorphina  longiooUit,  fistulose  form.     X  33.    a,  front  view;  6,  apertural 

view. 

4.  Polymorphina  gibba,    X  33.    a,  front  view;  6,  apertural  view. 

5.  Polymorphina  amygdaloidea.    X  80.    a,  front  view;  b,  apertural  view. 

6.  Polymorphina  regina.    X  65.    Young  specimen. 

7.  Polymorphina  regina.     X  65.    a,  front  view;  6,  apertural  view. 

8.  Polymorphina  lactea,  var.  diffusa.    X  33.    a,  front  view;  6,  apertural  view. 

Plate  42. 

g.  1.  Uvigtrina  pygmxa.    X  60.    a,  front  view;  6,  apertural  view. 

2.  Uvigerina  proboscidea.     X  60.    a,  front  view;  6,  apertural  view. 

3.  Uvigerina  ampullacea.    X  30.    a,  front  view;  6,  side  view. 

4.  Uvigerina  tenuistriata,    X  60.    a,  front  view;  6,  apertival  view. 

5.  Uvigerina  ulseyeneis.    X  120.    a,  front  view;  &,  apertural  view. 

6.  Uvigerina  canariensie.    X  60.    a,  front  view;  h,  side  view;  c,  apertural  view. 

Plate  43. 

;.  1.  Uvigerina  asperuJa,    X  65.    a,  front  view;  b,  apertural  view. 

2.  Uvigerina  brunnennB.    X  65.    a,  front  view;  6,  side  view;  e,  apertural  view. 

3.  Uvigerina  anguloia,  var.  spinipes,    X  65.    a,  front  view;  b,  apertural  view. 

4.  Uvigerina  aeuleata.    X  33.    a,  front  view;  6,  side  view;  e,  apertural  view. 
6.  Uvigerina  etriaia.    X  65.    a,  front  view;  b,  apertural  view. 


bullenk  "a,  united  states  national  musbum. 
Plate  44. 
.  UmgainaiTiUmpta.    X  ?&■    a,  front  view;  6,iideview;  e,aperturalvi««. 
,  Uvigmna  pfwraia.    X  76.    o,  ftontvte'R,  6,  ieont  yww;  e,apOTturriTiOT|i 

more  attenuate  specimen. 
..  Umgerina  ttnalvXa.     X  ''S.    a,  front  view;  h,  eide  view;  c,  aperliiral  view. 
;,   nvigenna  onguloaa.     X  75-     a,  front  view;  i,  side  view;  c,  apertuial  viev. 
I.  UiHgama  pygmxa.     X  75. 

Plate  ^5. 

.  Siphogenmna  bi/rvm.     X  75.     ",  front  view;  6,  apertural  view,  microephaic 

Hpecimen. 
:.  Siphogenerina  bifroni.     X  75.     Megaloepheric  specimen. 
;.  Siphogenerina  dimorpha,     x  75.    a,  front  view;  6,  apertural  view. 
.  Siphogenerina  dimorpha.     X  150.     Later  chambers  by  transmitted  light. 
I.  Siphogenerina  bt/rofu.    X  300.     Outline  of  early  chamber  of  midcfpherii' 

specimen. 
i.  Siphogenerina  bifrons.     X  76.     Outline  of  megaloepheric  specimen  by  tnm- 

mitted  light. 
.  Siphogenerina  bifroia,     X  300.     Later  chambers  by  transmitted  light. 

PLATB  -IS. 

.  Siphogenerina  raphanta.  X  40.  Megaloepheric  epecimen. 

;.  Siphogenerina  raphanuM.  X  40-  o,  front  view;  6,  apertural  view,  microsphrrir 

specioien. 

1,  Siphogenerina  raphanus.  X  226.    Oatliue  of  early  chambers  of  miawpbiTic 

epecimen . 

.  Siphogenerina  raphanm.  X  75.  Outline  of  megalospheric  specimen. 

I.  Siphogenerina  raphania.  X  7&.  Later  chambers  by  transmitted  light 
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